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in this year, almost simultaneously witk the works of Bischoff and Toit, 
appeared the first number of the Beitnlge zar Begrilndtmg einer ration- 
ellen Fattening der WiederMuer^ by llenneberg and Stohmann. For 
the first time the solid and liquid materials excreted by herbivora under 
well-defined circumstances had been carefully studied in numerous 
experiments, with reference to quantity and chemical composition. 
These experiments threw much light on the food requirements of mature 
oxen, and showed in general the manner in which important questions 
in animal nutrition must be solved.’’ 

The specific questions proposed for study by Henneberg earl}* in his 
work are stated by him as follows : 

fl) What are the actually nutritive ingredients in difierent feeding 
stuflGfi and in what proportions do they occur in each ? 

(2) In what proportions must their nutritive ingredients be fed in 
order to produce from a minimum of food the maximum of flesh (lean) 
or fat, or both I 

For the solution of these questions, Henneberg, with his assistants 
and colaborers at Weende, among whom have been Stohmann, Gustav 
Kiihn, Bautenberg, Maercker, H. Schultze, E. Schulze, Fleischer, K. 
Mtiller, Kern, Wattenberg, Th. Pfeiffer, and P. Lehmann, undertook 
investigations upon the methods of analysis of feeding stufis. digesti- 
bility of the ingredients, and the nutritive effects as shown by feeding 
experiments. 

The methods of analysis of feeding stuffs known as the Weende or 
Henneberg’Stohmann methods, which with minor modifications are in 
common use in Europe and America to-day, were elaborated and soon 
found general recognition. These methods were applied not only to 
determining the percentages of cellulose, fat, protein, and nitrogen-free 
extract in feeding stuffs, but also in connection with feeding experi- 
ments, to determining the amount of each of these ingredients actually 
digested by animals. Henneberg reasoned that if the feces as well as 
the food given, were subjected to analysis, the difference between the 
amount of each ingredient in the food and in the feces would represent 
the amounts of crude cellulose, crude fat, crude protein, and nitrogen- 
extract which had been digested, an idea which at that time 
(1859) was new. Experiments were begun on the digestion by cattle of 
various feeding stuffs when fed alone or in combination with large or 
small quantities of easily digestible materials, and these were after a 
time taken up by other experimenters. Early in these investigations 
it was discovered that the crude fiber of the coarser fodders (hay, straw, 
etc.}, which up to this time had been considered as indigestible, was to 
a large extent (one half or more) dissolved in the intestinal canal, and 
that the nitrogen-free extract, which had been suiqmsed to be wholly 
digested, was in the case of coarser fodders, scarcely more digestible 
than the crude fiber. It was found that in the process of digestion 
crude cellulose yields a substance having the formula of pure cellulose 



4 


or starch in solution. A third discovery was with regard to a depres- 
sion in digestibility sometimes noticed. 

Heuneberg eaily reached the conclusion that ‘"without the aid of 
respiration expeiiment^ the Ians nnderhing the formation of iiesh and 
fat can not be worked out conclusively."' In ISCli means were secured 
from the Government of Hanover for erecting a respiration apparatus 
on the plan of that used by Pettenkofer in IVTunich in investigations on 
carnivorous animals. For many years this was the only apparatus of 
the kind in use in agricultural investigations. Unexpected and serious 
difficulties were met with in the use of an apparatus sufficiently large 
for the purpose, and years of patient labor were required to overcome 
these. At length, however, it became possible to present a clear and 
complete reinesentation of the transformation of nitrogen within the 
body, ami to wt)ik out the first metabolic proportions for farm animals. 
The results of the experiments of Pettenkofer and Voit on carnivorous 
animals were applied by Heuneberg and his assistants to ruminants, 
and happily for the progress of science the results obtained in Munich 
and in Weeude confirmed each other. The most important facts brought 
out for ruminants were as follows : 

An increased consumption of protein in the food is accompanied by 
an increasea breaking down of the albuminoid materials of the body, 
u e. increased nitrogen metabolism. 

The amount of protein in the food regulates the nitrogen metabolism 
but not the nitrogen storage, that is to say, the amount of protein 
transformed but not the amount of lean flesh accumulated in the body. 
Itis a mistake, therefore, to assume that such nitrogenous feeding stuffs 
as beau meal or rape cake will in all cases increase the production of 
lean flesh or other nitrogenous materials of the body to a degree that 
will be pecuniarily pi ofi table. 

The addition of non-nitrogenons ingredients to thefood without chang- 
ing the protein may cause an increased formation of flesh (lean). These 
materials may, under some coiulitious, protluce as good results as the 
addition of a like amount of protein to the food. 

The formation of fat* in the body of neat cattle probably takes place 
irrespective of the presence or absence of fat in the food. The exact 
influence of protein on the formation of fat remains to be determined, 

Under otherwise corresponding circumstances, the process of respi- 
ration in differeiit-sized animals is dependent on the surface exposed, 
i. 6., the area of the surface of the body. 

In 1879, studies were begun as to the effect on the total metabolism 
in grown animals of adding diffex'ent and increased proportions of the 
several iugredients of food to a maintenance ration. The first series of 
these experiments was with regard to the albuminoids. This was 
worked out according to the original plan, but could not be published 
until recently (see Experiment Station Record, vol. n, p. 462). Similar 
experiments with regard to the carbohydrates and fats were carried out 
in 1882, but the means for controlling the results and extending the 
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experiments were not at band. Additional funds for this pnrpose were 
at length secured, and in 1889 the experiments were again taken up. 

The results of o years of expeiiinentiiig at the station leave no room 
-for doubt that in the process of flesh formation a highly digestible cel- 
lulose is not essentially different in its action from the easily solnble 
carbohydiates. The results of more recent experiments, extending 
over a shorter period, indicate further that in the laying on of fat 
digestible cellulose is very little, if at all, inferior in its action to other 
carbohydrates. 

To recapitulate, the work of the experiment station at Weende- 
Gottingen has been principally in three directions: First, the over- 
throwing of the theory of hay- values, the setting up in its place of a 
theory based on chemical composition, and the working out of the 
Weende methods of analysis. Second, the recognition of the fact that 
to give these analyses their full value, they must he accompanied by 
coefficients of digestibility based on trials with animals. The first 
expelriments of importance in this direction were made at Weende. 
The digestibility was determined for numerous coarse and concen- 
trated feeding stuffs, and the influence of concentrated feeds ricli and 
poor in nitrogen, on the digestibility, was studied. The study of digest- 
ibility and depression in digestibility had its origin at Weende. Third, 
the study of the laws of flesh (lean) and fat formation in herbivora, 
showing these laws to be in all particulars the same as those laid down 
by other investigators for carnivorous animals. * * 

The capabilities of the station as now equipped are stated by the 
X^resent director. Prof. Franz Lehmann, as follows : 

•‘■We are now able by the u^e of an apparatus of inestimable value, 
to determine within a few grams the amount of fat dailj stored in the 
Imdy by sheei), and the storage of x>rotein x)erhap'3 even more accurately. 
We are therefore in a x>osition to take up and answer numerous ques- 
tions relating to the feeding of animals.’’ 

The work of the immediate future, as outlined by him, is to be of a 
l)ractical nature. Attention will be given to such questions as that of 
the advisability of feeding a ration richer in nitrogen than the normal 
ration usually accepte<l. • 

Tears have been si)ent in preparation for the practical work which it 
is now proposed to undertake, and it is confidently believed by the direc- 
tor that investigations with the resx>iratiou apparatus will lead to 
methods of feeding which will render it possible to “ produce at will 
more lean meat and less fat, and cheax>er and better meat.’’ 
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Alabama College Station, Bulletin Ho. 25 (Hev Series), April, 1891 (pp. 12). 

Effects on butteb op feeding cotton seed and cotton- 
seed MEAL, H. T. Lupton, LL. D. — ^To test the efthcts “on the volatile 
acids, melting point, and specific gravity of the butter prodnced under 
their influence,” the following rations were fed to a herd of 11 Jersey 
cows in five periods of 7 days each, the periods being separated by inter- 
mediate periods of 1 week each : 

Period 1. 5 pounds ground oats, 5 pounds bran, 5 pounds corn meal. 

Period II. 4 pounds ground oats, 5 pounds bran^ 3 pounds cotton-seed meal, 11 pounds 
silage. 

Period IIJ. 4 pounds cottou-seed meal, 4^ pounds silage, 9 pounds cotton-seed linlls. 
Period IV. Raw cotton seed and cotton-seed hnlls aA libitum. 

Period V. Cooked cotton seed and cotton-secd hulls <td hUtum, 

The analyses of the feeding stnifs used and the yield and composi- 
tion of milk and butter in each period are tabulated. These data indi- 
cate “ a marked falling off in the quantity of milk and an increase in 
the amount of butter produced during the first three periods.” In the 
fourth and fifth periods there was a decided decrease in the amount of 
both milk and batter. 

From the first to the foui'th periods the volatile acids of the hotter 
decreased and the melting point increased, the increase in melting 
point amounting to about 8° 0. In the fifth period there was a slight 
increase in volatile acids and decrease in melting point. “ Ho change 
was observable in the color of the butter from feeding cotton seed and 
cotton-seed meal.” 

Alabama College Station, Bulletin Ho. 26 (Hew Series), April, 1891 (pp. 41). 

OoMMEEOtAL FBETILIZEES, H. T. LuPTON, LL. D.— Tabulated 
analyses of 343 samples of commercial fertilizers and fertilizing mate- 
rials, inclnding cotton-seed meal, cotton-seed-hnll ashes, tankage, dried 
blood, bat manure, phosphatic rock, acid phosphate, compost, ground 
houe, bone ash, muriate of potash, nitrate of soda, and ashes from a 
coke furnace. 

6 
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Alabama College Station, Bulletin No. 27 (New Series), 1891 (pp. 16). 

Blaok bust op cotton, G. F. Atkinson, Ph. B. (plates 2).— 
This is, in substance, a paper read before the section on botany of the 
Association of American Agricultural Colleges and Experiment Sta- 
tions, in November, 1890, and afterwards published in the Botanical 
Gazette^ vol. xvi (1891), pp. 61-65, The author calls attention to the 
confusion existing with reference to the name of this disease, which is 
not a true rust. His observations indicate that what is popularly 
known as ‘‘black rust of cotton is of a complex character. “The 
fungi commonly present and which play an important i)art in the dis- 
ease, are Oercospora gossypina, Cooke, Golletotriehmn gossypiU E. A, 
Southworth, MacrospoHum mgncantmm^ Atkinson, a species of Alter- 
naria^ and a bacterial organism which sometimes produces a charac- 
teristic disease of the leaves.’^ The difference between leaf blight and 
black rust of cotton is pointed out, and the botanical characters of the 
fungi connected with the latter disease are described and illustrated. 
The author has observed on dead leaves of cotton a sphjeriaceous fun- 
gus which he thinks is probably the ascospore stage of Cereospora 
gossypina. The following is taken &om his description of Macrosporium 
nigricantium (see also Botanical Gazette^ vol. (xvi 1891), p. 62); 

The hyphss are dark or oliye brown and borne on both sides of the leaf. At the 
enlargements there is nsually a darkes band around the center. The hy ph(e thus haye 
a nodulose appearance, as in such species as MacrMporimi yarmiticum^ ThUm. The 
spores are oliye brown, oblong, constricted in the middle, and stoutly rostrate at one 
side of the apes. As the young spore develops it is constricted in the middle before 
the first transverse partition is formed. This is formed in the constricted portion. 
Laterother transverse, longitudinal, and oblique septa are produced. * * * The 
fertile hyx»ha* are usually scattered, rarely in clusters of two or three. Measure- 
ments: Hyphje are 0.050 to 0.140*^“ long by 0.000 to 0.007“^“^ in diameter; conidia, 
0.018 to by 0.036 to 0.050*w“. 

The Alternaria is illustrated from a water culture under the micro- 
scope. The fertile hy phie produce coucatenate spores. Both the spores 
and the fertile hyphte are dark brown in color and when occunlng in 
considerable numbers blacken the leaf. 

The bacterial disease is often very widespread, even when no evidences of the other 
fang! are to be found, but is mentioned here because firequently it is an accompani- 
ment of the black “rust” and contributes materially to the aggraration of the dis- 
ease. It is* first manifested by a watery appearance in definite areolate spots, which 
are bounded by the veinlets of the leaf. The spots are sometimes very numerous and 
frequently ooujoined; often the disease follows one or more of the main ribs of the 
leaf, being bounded on each side hy an irregnlarly zigzag line. As the disease ages, 
the spots become blackish and then light brown, then frequently bordered by a black- 
ish color where the disease has extended somewhat ceutrifugally. The dead spots in 
the leaves sometimes break out, leaving many perforations in the leaves with ragged 
edges, somewhat as results in cotton leaf blight. The disease hastens the falling off 
of the leaves. 

External and yrogrm of the Buring the entire season (from July 

to the close of October), of the thousands of leaves, old and young, that I examined, 
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Circospora goy^yxnna has been an almost universal aeconipamnient, an<l has not been 
second m lanut of attach, excejit iierhaps in rare cases. In niiiu.\ case-, pai.illcloi* 
immediately succeeding attacks wcie maae b^ the f ofUtotiiohtun. Ike Maaopo- 
rium, as a rale, folht\ss closely the attack of the i'lrco^poia^ indeed sometiiiies seem- 
ing to he iirst to attack. In such cases possibly ii attacked the -jituls diseased by 
Cfrcof^porti befoie the hypha* and couidia ot the lattei \sere de\ eloped. Ihe Altana* 
tia iisnaiiy succeeds the 2Ian osj^orimny though otten seeming to he patalhl with it. 
By its clusters of hy’pha* aud profusely de\ eloped concatenate si«nes in lavorahle 
\reather the leaf is soon coveied ith a mass of spores, gU ing a blackened appearance 
to the leaves. 

Current theories regarding the cause of the disease are discussed. 
Experiments with reference to its repression will he conducted at the 
station. 


Colorado Station, Bulletin TSo. 15, April, 1891 (pp. 22 ). 

CODLIKa XLOTH x\XD GRJlPETINE LEAP HOPPEE, C. P. GILLETTE, 
M. S. (figs. 5). — Compiled notes on the codling moth (Oarpoca^xsa i^omo- 
nella) and the grapevine leaf hoiiper vUib}^ with suggestions 

as to means for their repression. 

Connecticut State Station, Annual Report, 1890 ^pp. 207 ). 

Reports op board op control, TREAsniEii, and Director (pp. 
3-8), — ^These include brief stareraents regardingthe woik of the station 
and an exhibit of receipts aud expenditures for the fiscal year ending 
June 30, 1890. One hundred and forty-six distinct brands of fertilissers 
are known to be on sale in the States. The analyses of these and other 
manurial substances made at the station in 1890 numbered 310. Analy- 
sis fees collected during the fiscal year amounted to 84,221.50. The 
station has material for reports on examinations of seeds, analyses of 
potatoes, molav<!ses, maple sirup, vinegar, and butter, and a cooperative 
experiment on the composition of corn grown in dilierent localities, but 
lack of funds prevents their immediate publication. 

Feetilizees (pp.0-79j. — Abstracts from the Connecticut fertilizer 
law, a list of manufacturers complying with this law, the brands of 
fertilizers licensed in the State during 1800, anal^ises of feitilizcrs, 
revised explanations concerning the analysis and valuation of fertilizing 
materials, the trade values of fertilizing ingredients for 1890, and a 
review of the fertilizer market. 

Analyses of fertilizers and waste jproducts, — Analyses are given of 
314 samples of fertilizing materials, which include besides branded 
mixed fertilizers, nitrate of soda, sulphate of ammonia, dried blood, 
eotton-seeil meal, castor pomace, hoof meal, Thomas slag, iireciintated 
phosphate, dissolved boneblack, double sulphate of potash and mag- 
nesia, muriate of potash, kainit, bone manures, tankage, boine-mixed 
fertilizers, cotton-hull ashes, unleaehed wood ashes, limekiln ashes, 
limestone, wool waste, tank water and settlings from boue and 
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'wool-scouring works, plaster, barnyard manure, rockweed, seaweed, 
Iceland moss, and pigeon manure. 

One sample of cotton-seed meal was found to be adulterated with 
rice meal, which, is harmless, but reduces the value of the meal either 
as a food or fertilizer, by $4 or $5 a ton. The color of the meal wa& 
rather lighter than pure meal, but the adulteration is not likely to be 
detected without microscopic or chemical examination.'’* 

Concerning the mixed fertilizers it is stated that “in five cases 
the valuation [of superphosphates] exceeded the cost. Leaving out 
of account three analyses in which the cost exceeded valuation by 
considerably more than 50 per cent, the average cost of 62 nitrogenous 
superphosphates was $33.80 and the average valuation $28.57* The 
difference is $5.23 an<l the percentage difference 18.0, * ♦ * 

“The average cost of 33 special manures has been $30.18 and the 
average valuation $32.90. The difference between the cost and valua- 
tion has been $6.28 and the percentage difference 19. 

“This year the special manures as a class have been higher priced 
and more concentrated than the other nitrogenous superphosphates, 
but not, as heretofore, more economical to purchase.’^ 

Eevieif of the fertilizer market — A table is given with explanations, 
showing the fluctuations in the wholesale prices of nitrogen, potash, 
and phosphoric acid in a number of standard materials for each mouth 
from July, 1887, to December, 1890, and two other tables facilitating 
tbe calculation of the cost of nitrogen lier pound from the cost of 
ammonia per unit or per pound of commercial sulphate of ammonia, as 
given in tbe market quotations. 

In gentjrol, nitrogen in blood, a/otin. nitrate of soda, and sciap haTc fallen 
decidedly in price daring the year. The nitrogen of suhthate of ammonia has, tbe 
othei hand, risen considerably. 

Charleston rock is considerably lower, boneblack somewhat lower; bone has 
remained constant through the year. 

Acid phosphate made from South Carolina rock is considerably lower than at tbe 
opening of the year. 

Muriate of potash, double manure salt, and kainit are quoted abont as they have 
been through the year, but high-grade sulphate is very considerably lower. 

Repoet of Mycologist, E. Thaxtee, Ph. D. (pp. 80-113, plates 3, 
figs. 3 ). — Fotaio scab (pp. 81-95). — ^This is a detailed report of obserra* 
tions previously somiaarized iu BuUetia ^To. 105 of tbe station (see Rz- 
periment Station Record, vol. n, p. 490). Ibe substance of tbe present 
article was also presented in a pa}>er read before the section on botany 
of the Association of Amenoan Agiicnltnral Colleges and Experiment 
Stations, at Cbampnign, Elinois, Sovember 12, 1890. Tbe topics treated 
are. Theories of tbe Origin of Potato Scab, General Characters of the 
Disease and of tbe Scab Enugos when Onltivated, Life History of the 
Scab Fnngos, Inoculations Made with tbe Scab Pnngns, A Comparison 
of “Deep” and “ Surface ” Scab, and The Botanical Relations of tbe 
Scab Fongns. Speoimend of potatoes affected wi& the ordinary deep 



scab and ■witb the same form of scab induced by inoculation are illus* 
trated in a plate accompanying the article. 

iliscdlttneoiis notes (pp. 95-9S).— P/tJ/topftf/iora infestam injured the 
leaves and fruit of tomatoes in 1890 in several parts of Connecticut. In- 
juries to the leaves by Gladoi^orhmfulcum, and to the fruit by Macrosjpo- 
riiim tomato, Cke., and by Fusarium lycopersici, Sacc., are also reported. 
A destructive epidemic was observed among the tomato worms (Phlege- 
thontius Carolina and P. eeleus) infesting a field in the vicinity of Xew 
Haven. It was found that this was caused by the fungus ^‘Fnipasa grylli, 
form aulicve, which is common oii hairy caterpillars and has also been 
found this year on a number of naked cutworm larva; (Lithophane, 
Mamestra, and Agrotis). It was found easy to propagate it on young 
tomato worms, which died after the usual period of incubation (6 to 10 
days) with the characteristic symptoms.” Another species of Erapusa 
was very destructive to the grape leaf hopper (Typhloogba vitis) in a 
vineyard at Meiidcn and was also found at New Haven on the cabbage 
worm {Pieris rapte), on which insect it was sucoessftilly bred at the sta- 
tion. “ ^Yhat appears to be the same Empusa has kindly been sent 
from New Jersey by Professor llalsted, on Pieris larvae, and the same 
fungus is reported to have killed vast numbers of the clover weevil in 
that locality during the jyast season.” 

Peronospora eubensis was observed on cucumbers at South Man- 
chester, Connecticut. 

The mildew of lima beans ( PhytophtboraphaseoU), described and illus- 
trated in the report of the station for 1889, page 187 (see Experiment 
Station Hecord vol. ii, p. 482), was again destructive in 1890, making 
its appearance in a number of localities in Connecticut Several varie- 
ties of pears of the Japanese strain have shown themselves very 
snsceptible to injury by a rust {Gymnosporangiim globosim) derived 
from the red cedar. This rust is also found on apples, quinces, etc., in 
Connecticut, but does not attack the ordinary varieties of pears. 

“ A mildew, which appears to be the form described by Peck as Earn- 
ularia rufomaculans on another member of the same family {Polygonaem), 
has been observed in several localities on buckwheat.” 

A clover rust referred to in the Annual Report of the station for 
1889 as caused by Uromyees striatus, proves to be U. trifolii, Wint., 
and was very abundant in 1890. 

Pueoinia rubigo vera, D. C., and Urooystis occulta, Eabh., were very 
common on rye in 1890. 

Some results from the application, of fungicides (pp. 99-104). — Snccess- 
fhl experiments are reported with Bordeaux mixture and ammouiacal 
carbonate of copper for leaf spot of quince {Entomosporhm maoulatum. 
Lev.), black rot of grapes, anthracnose of grapes, and strawberry rust; 
and with Bordeaux mixture for leaf spot of plums and cherries and 
potato blight. The effect produced by the treatment with Bordeaux 
mixture for the leaf spot of quinces is strikingly illustrated in two plates 
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showing treated and untreated quince orchards. Experiments with 
sulphur for the smut of onions, continued in 1890, were inconclusive. 

Fungicides and their application (pp. 104-113). — Suggestionsaremade 
with reference to the use of fungicides ; spraj ing apparatus of various 
kinds is described and illustrated ; directions are given for the prepara- 
tion of Bordeaux mixture and carbonate of copper solution. A com- 
bination of a copper wash-boiler, a Hydronette ’* force pump, and a 
Yermorel nozzle, devised by the author and used successfully at the 
station^ is described in detail. The advantage of this apparatus is 
that in addition to its cheapness fits total cost is a little over $8), it 
leaves tlie force pump free for other uses, when not wanted for spray- 
ing, and is also readily nmde by any one of orilinary intelligence."’ 

PROTEIDS or ALBU^riXOlDS OP THE OAT KERNEL, T. B. O^UORNE, 
Ph. D. (pp. 114-161). — This contains a full description of the author’s 
investigation of the proteids of the oat kernel, allusion to which has 
been previously made in Experiment {Station Eecord, vol. n, p, 304. 
The author summarizes the results of previous investigations in this 
direction as follows : 

The proteids contained in or derived from the oat grain have been specially studied 
by J. P. Norton, Baron von Bibra, and Dr. W. Erensler. 

Norton* recognized three proteids, viz, (1) J7&umm,0.5 to 2.17 per cent, which was 
taken np from the epidermis*' (after starch had been mechanically removed by 
elntriation with slightly ammoniacal water) by boiling with acetic acid, aad was pre- 
cipitated by neutralizing the solntion. (2) Cohcin (or aveMne), 15.76 to 17.72 per cent, 
which was dissolved in the slightly ammoniacal water used in separating starch, and 
thrown down by acetic acid. (3) Glutin^ 1.3.) to 2.47 per cent, extracted by alcohol 
and separated from oil by means of etber, and from sugar by water. 

VonBibra+ found that no coherent gluten could he got from oat flour by kneading 
in water. He recognized albumin, 1.24 to 1..V2 per cent, precipitated by boiling the 
cold-w’uter extract of the ground oats ; fabciu, 0.15 to 0.17 per cent, the body separat- 
ing from the hot-alcohol extract on cooling ; plant gehtliii (Dumas’ glufin, Taddei's 
gliadhi), 3 to 3.25 per cent, the substance soluble both iu hot and cold alcohol; and 
nitrogenous substance, insoluble in water and alcohol, ll.S’i to 14. per cent. 

Krenslcrt found oat gliadin soluble in weak alcohol and vat hgumin soluble in 
very dilute alkali. 

The author studied preparations obtained from the extractions of 
freshly ground oats with hot alcohol of 0.015 specific gravity ; with 
alcohol after previous treatment of oats in separate cases with water, 
with a 10 per cent solution of sodium chloride, and with water and salt 
solution successively; with water alone; with a 10 percent solution 
of sodium chloride at 15^ to 20^ 0.; with a similar salt solution after 
previous treatment of the oats with cold alcohol of 0.9 specific grav- 
ity; by 0,2 per cent potassium hydrate solution alone, and after 
previous extractiou of the oats with alcohol of 0.9 specific gravity, 
and with water for 1 hour, and for 24 hours ; and with a 10 per cent 

*Am. JouT.of Set and Arts (second ser.), ni, 330 (1845), and ser. v., 22 (1848). 

t Die Getreidearten und das Broil, Nlirnberg (1860). 

t Jour. f. prak. Chem, eviz, 17 (1869). 
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solution of sodium chloride at 65^ 0. The following summary of the 
results of these studies is given by the author ; 

(1) The proteid body removed from fresh-ground oats by direct extraction "with 
■weak alcohol, first observed by Norton and by him designated gluiin^ when dehy- 
drated by absolute alcohol and dried over siilpliiiric acid, is a light-yellowish pow- 
der, insoluble in pure water as well as in absolute alcohol, soluble in mixtures of 
alcohol and water, soluble also in dilute acids and alkalis, and from those solutions 
thrown down by neutralization. Separated from its solution in alcobol of 60 per 
cent by evaporating off the alcohol, it forms a yellowish, slimy mass. Its composi- 
tion is given in the [following] table under I. This substance is remarkable for its 
considerable content of sulphur^ which is exceeded by that of keratin alone among 
the proteids, and is otherwise equaled only by that recorded in some analyses of 
serani-albnmin. 

(2) When the substance described above is heated with dilate alcohol for some 
time it coagulates and becomes insoluble in that liquid, but without apparent change 
of composition. II is the average of three accordant analyses of this coagulated 
form of the alcohol-soluble proteid. 

Kreusler obtained this material from the oat, but what Ritthausen and he named 
oat gliadin was a product of its further alteration by the chemical treatment to which 
it was subjected with a view to purification. 

(3) When oats are first treated with water or 10 per cent solution of common salt, 
before extraction with dilute alcobol, the alcohol-soluble proteid iindergoes alteration, 
and a body of dificreut composition and properties results. In the table, III is the 
mean of closely agreeing analyses of this substance ; it is much more soluble in dilate 
alcohol than I, and is not coagulated or transformed into an insoluble modification. 
When wet wdth absolute alcohol, tho moisture attmeted from the air soon renders 
it gummy and tenaciously adhesive, unlike 1. 

Its composition, as regards carbon, hydrogen, and nitrogen, is very near to that 
found by Dumas and Cahours, and also by you Bibra, for gliadin ov jpJant-gelatin (ex- 
tracted by hot alcohol from wheat gluten and remaining dissolved in tho alcohol 
when cold), 

(4) The chief proteid extracted by cold 10 per cent salt solution bbhavos toward 
reagents like the myosUi-ghlnlin lioiu animal muscle, as first stated by Weyl. Con- 
trary to WoyVs observations, however, the coagulation temperature (80° to 100° C.) is 
much higher than that of animal myosin (5.5 to 60° C.). This proteid appears to he the 
result of a triinsformation hiuiilar to that by which myosin is formed from myosino- 
gen. Its composition is givoTi under IV, and is very near to that of muscle myosin. 
The greatest proportion of tins proteid extracted by salt solution from the oat was 
1.3 per cent. 

(5) Tho proteid extracted, after complete exhaustion of tho oats with alcohol of 
0.9 spooitio gravily, by 10 per cent salt solution (analysis under V), and that dis- 
solved out by dilute potash (analysis under Vrt)> h.ive so nearly tho same composition 
as the globulin oxbruetod by salt solution directly that they may be regarded as 
originally idontical, IV represoutiug the soluble form V, and Va the insoluble or 
“ albuminate ” modification. 

(6) When ground oats are directly extracted by weak potash solution without 
previous treatment wdth w’ater or dilute alcohol, nearly tho whole of the i)roteid8 is 
dissolved. Tho substance so extracted, after completely removing the body soluble 
in weak alcohol, is perhaps tho same as that first designated anmine by Johnston ami 
Norton, who extracted oats with dilute ammonia water. Its composition, as indi- 
cated by analysis of a single lu’eparatiou, is stated under VI, 

(7) When ground oats arc exposod to the actiou of water, a largo sh.are of the pro*- 

telds becomes insoluble in dilute potash solution, tho amount so rendorod insoluble 
increasing with the duration of the contact with water. One hoin’'s witJi 
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water renclered one half, and hours’ treatment rendered two thirds insoluhle in 
0.3 per cent solution of potash. The composition of the pni t soluble in xiotash^ after 
action of water (and removal of the alcohol-soluble proteid), as found in analyses, the 
average of which is stated under Yll, is the same as that of the globulin soluble in 
salt solution, IV. This proteid, obtained by extraction with potash, afUr the action 
of water, is probably the substance which Kreu&ler converted into his oat hgmnin by 
the* ‘purifying” process to which he subjected it. It is also the “protein body” 
which Norton extracted by weak ammonia and analyz'^d. 

(8) When ground oats are extracted with 10 per cent sodium ebloi ide solution heated 
to 65^ C., a proteid separates on cooling, in the form of spheroids. This substance dif- 
fers in composition and properties from that obtained by c<»ld salt extraction as well 
as from all proteids hitherto described. It is soluble in x>ure water, is preciiu t ated from 
such solutions by a little sodium chloride, is again dissolved by a certain additional 
quantity, and is precipitated completely by saturation with this salt. In the ]>res- 
euce of a little sodium chloride and acetic acid it is soluble in alcohol of 0.9 specific 
gravity. From solutions in distilled water, as w'ell as from those in sodium chloride 
brine, itbas been obtained crystallized in regular octahedi ous. Aualy sis (of spheroids) 
under VIII. 

(9) The aqueous extract of ground oats was funnel, in agreement with Norton and 
Krensler, to contain very little proteid substance. The x>roteids thus dissolved 
appear to be, first, an acid-albumin; second, a glohiilhi or (jlohuhns similar in reactions 
to that extracted by 10 per cent salt solution, and third, a proteose. No true albumin 
was found in the water extract. 

(10) In the salt extract a very small amount of a body was found, having the reac- 
tions of albiimhif hut not analyzed. 

Table of composition of proteids from the oat kernel. 



I. 

II.* 

UL* 

IV. 

V. 

V«. 

VI. 

VII.* 

Viir. 

G«arbou 

53.00 

53. 10 

53.70 

52.34 

52.48 

52. 45 

53.40 

52.49 

52.23 

Hydrojren 

6.U4 

G.91 


7.21 

0.04 

0. 02 

7.01 

7.10 

6.9S 

Nitrogoii 

10.38 

1G.49 

15.71 i 

IG. 8S 

10.^5 

10.03 

16.39 

17.11 

17. S5 

Snlphnr 

2. 20? 


? t.7« 

0 88 

0 57 

0.8L 

0.90 

0.80 

0.77 

Oxygen 

21.38> 


1 21.b3 i 

22.60 

23. 10 

23. 10 

22.12 

22.60 

22. 18 



100. 00 

100.00 1 

100. 00 

100.00 

100.00 

100. OU 

1 100.00 

"~]00.00 


* Avei'age of sovcral aiial>hcs. 


The numbers over tbo analyses in the above table correspond with those of the 
paragraphs in the foregoing summary. 

Geass GAEDENIN©, J. B. Olcott (i)|>. 162-174) An account of the 

grass gardens of the station at South Manchester and jSiew Ilav'en, with 
snggestious with reference to the mauagemout of such gardens aud 
their value for experimeutal purposes. 

Feeding ktotfs (pp. 176-182).— Analyses of cotton-seed meal, lin- 
seed meal, oil-cake meal, malt spronts, brewers’ grains, middlings, corn 
aud oat feed, “Buffalo Sugar Feed,” aud salt herrings with reference 
to both food aud fertilizing ingredients, and of Held-eared and ensiled 
maize kernels with reference to food constitoents. 

The comparison of field-cared aud ensiled corn was made on material 
sent to the station for that purpose. The analyses of the dry matter 
are “practically identical” and “go to show that there had been no 
material change in the composition of the kernels in the silo,” 
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On the marlcet price of the ingredients of feeding stuffs . — The author 
compares the market prices of conceotrated feeding studs, as cottou- 
seed and linseed meal, with those of the mill products and corn. He 
states that "Mn our ordinary mill feeds, carbohydrates cost as much as 
albuminoids,” and gives iu snpport oi this the following statement of 
the average cost of food ingredients iu these materials for the years 
1888 and 1890: 

[Cents ptr pound ] 



1&8S. 

1800 

Albuiiiinouls (N. v 6 25) 

1.6 

1 4 

IHt 

4.2 

2 9 

Catboh^diatts (including fibei) .. 

0 9C 

1.4 


“Ootton-seed and linseod meal, glaten meal, mall sprouts, and brew- 
ers’ grains seem at present to be the most economical of our conceu- 
trated feeds.” 

The compaeatitb effects of planting in hills and deills on 

THE QUANTITY AND (QUALITY OP THE MAIZE OEOP (pp. 183-194) — ^The 
piece of land used for this experiment was checked off into 24 twentieth- 
acre plats, so arranged that there were four rows of plats (north and 
south) with six plats in each row. Of these four rows of plats, the 
first row received 10,7 cords of cow manure per acre ; the second row 
13.3 cords of hog manure; the third row 1,700 ponnds of a mixture con- 
sisting of 100 pounds of nitrate of soda, 80 pounds of sulphate of 
ammonia, 80 pounds of dried blood, 125 pounds of cotton seed meal, 90 
pounds of dissolved bonehlack, and 40 pounds of muriate of potash; 
and the fourth row received no fertilizers. Corn was xilautod on the 
first, third, and fifth plats in each tow of plats, in drills 4 feet apart and 
with the stalks 10 inches apart iu the drills, and on the reniainiug x>hits 
in rows likewise 4 feet apart, the lulls being in differout series of jilats 
from 40 inches aiiart with four stalks in a hill, to 20 inches ajiurt with 
two stalks iu a hill. 

“ This arrangement of the field and fertilizers makes possible a com- 
Xiarison of the relative effects of planting in hills and drills on plats 
quite different as far as manuring goes, but otherwise believed to ho 
quite uniform in quality. • * » In 1888 and 1880 this laud had 
received very considerably more of both potash and x>hosphorie acid than 
had been removed in the crops of those years, hut on the other hand 
the crops had removed some GO pounds more of nitrogen from the soil 
per acre than had been replaced.” An excess of seed was xdauted and 
the plants thinned out to the desired distances. The plants were all 
cultivated at the same time and in the same manner. 

When harvested, “each crop was weighed and sampled from an area 
of one fortieth of an acre taken from the center of each plat.” Analyses 
were made of the kernels and stover from each plat, which are given iu 
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tables, and from these analyses the yield of dry matter and of each 
food ingredient is oalcnlated for each plat and the averages for the 
plats receiving like applications of fertilizers. 

In this experimeut the maize planted in drills gave about 6 per cent larger yield of 
dry matter than the maize planted in hills, and also a larger yield of each food ingre- 
dient. * -• > I'he composition of the oiop, and therefore its feeding valne per 
pound, Trere practically the same hether planted in hills or in drills. 

The composition of the crops grown on the dillerent fertilizers is practically the 
same; hat where no fertilizer was applied the per cent of albuminoids in tbe crop 
is abont 1.7 lower, with a corresponding increase in the per cent of fiber and nitrogen- 
free extract. * * " 

It has been shown by onr experiment of the 3 preceding years that tbe per cent 
of albnminohls in tbe crop may be strikingly increased or decreased by changing the 
distance of planting [see Annual Report of the station for 1889, p. 333, or Experi- 
ment Station Record, vol. ii, p. 478]. 

The anther gives tables showing the composition of the largest crop 
of dry matter raised in 1888 and 1889, and the largest yields in drills 
in 1890 ; the pounds of nitrogen, phosphoric acid, and potash applied 
to and taken from the soil in 1888, 1889, and 1890, and tbe gain or loss 
to the soil of these three ingredients by 3 years’ cropping. 

On the determination of phosphoric acid in presbnoe of 

IRON AND ALUMINA, S. W. JOHNSON, M. A., AND T. B. OSBOBNB, PH. 
D. (pp. 195-197). — This is a comparison of the original and the “official” 
molybdic nietiiods of determining phosphoric acid in the presence of 
iron and alumina on eight difiereiit materials. The authors point ont 
the difference between the original molybdic method as elaborated by 
Sonnenscheiu and the method as recommended by tbe American Asso- 
ciation of Official Agricultural Chemists, the precipitation being effected 
in tlie latter from a hot solution with digestion for 1 hour at 66° 0., and 
in the former by adding “a large excess of molybdic solution [to the 
cold solution of the substance] and keeping for 4 to 6 honrs at a tem- 
perature near to but not exceeding 50° 0.” With tbe “official” 
method. “ when iron and aluminum are in tbe solution, these metals are 
to some extent carried down with the yellow precipitate, and when this 
is dissolved in ammonia they are also dissolved and pass into the alka- 
line filtrate and thence into the magnesium phosphate.” 

The results of determinations by both methods are tabulated. These 
results show difi'eronces of 0.5 per cent or over between tbe two meth- 
ods in several instiinces, this difference amounting with one material 
(Keystone Ooncontrated Phosphate) to over 2 per cent of phosphoric 
acid. With a single exception the results were highest with the official 
method. 


Georgia Station, Bulletin Ho. 12, April, 1891 (pp. 10). 

Field experiments with forage plants and analyses of 
THE PEODUOTS (pp. 47 ^H). — ^Tabulated data of yields and analyses of 
amber cane, white and yellow millo maize, Kaffir corn, Bural Branching 
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and Link Hybrid sorghum, pearl millet, teosinte, Blount Prolific com, 
Brazilian Flour corn, and pop corn grown at the station in 1890. 


Kansas Station, Bulletin ITo. 18, December, 1890 (pp. 18). 

EXPBBIMBNTS "WITH POEAGE PLANTS, 0. 0. GBOEQBSON, M. S., H. 
M. Gottbell, M. S., and W. Shelton (i)p. 176-191).— In view of the 
wide variation in the amount of rainthll in Kansas in difPereut seasons, 
it is very desirable to find forage plants which will withstand drouth 
and furnish fodder for cattle when the corn crop fails. In 1890, for 
example, owing to drouth during July and August and the early 
frost in September, the com crop on the farm of the Kansas Agri- 
cultural College did not furnish more than one third of the food required 
to carry the college herd through the winter. A table shows that the 
average rainfall in the months of May, June, and July, in the region of 
the station, has averaged 12.97 inches during the past 32 years. In 
1889 the rainfall for C months amounted to 17.83 inches, while in 1890 
it was only C.54 inches. 

Non-saccharine varieties of sorglmm . — ^The experience at the station 
indicates that the non-saccharine varieties of sorghum should be planted 
in ilrills and cnltivated in the same manner as corn, and that planting 
in rows 3 feet apart with the stalks from 4 to 8 iitches ai)art in the 
rows, gives the most satisfactory results. “A greater yield per acre 
can be secured by planting the rows 2 feet to 30 inches apart, but 
the narrow space renders the work of cultivation much more difficult. 
As soon as the seed becomes hard the crop should be cut and shocked. 
* • * The heads should be cut off and threshed and the grain ground 
as fine as possible for the best results, and the fodder should be fed in 
racks.” 

The following is a summary of experiments in 188!) and 1890 with 
six nou-saceharine varieties of sorghum: 


IROl). 


Yarioties. 


Dry l’or«p;« 
lK*r aci«, 

iOTM, 


BroTvn dhonra 

^yptian Bice com 

Ej&mr com (white) 

RedKamrconi 

White raillo maize 

White Afiican sorRham. 


7.04 

3.47 
3.31 
4.20 
5,29 

5.48 


C/le.uie(l 
Ht'oil pw 
acre, InishelR 
(00 lb».}. 


* 0.0 

10.5 

6.0 

19.1 

2.2 

18.3 


18«9. 


Dry foiaRo 
l»or ucie, 
toua. 


13.5 


7.0 

9.0 
15.0 


Cleaned 

par 

acre, Imfilwls 
(00 lbs.). 


40.0 


00.0 

71.0 

67.0 


* Killed by frost before seod matarod. 


Brief descriptive notes of each of the above-mentioned varieties were 
given, as well as a list of 45 imported varieties, chiefly from India and 
China, which were tested in 1890. Tabulated data and descriptive 
notes are given for eight of these foreign varieties which matured seed 
before firost. 
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(3) Teosinte yields Tieavy crops of excellent forage, much relished by stock. The 
ayerago of a 3 years' test is a yield of 23.9 tons per acre. 

Varieties of millet, — The following is a summary of a test with five 
varieties of millet in 1890 : 


Varieties. 


Yield ot 1 fiom Days Item 
hay I ‘><‘6(1)11^ aeedinj" 
peracie. j to heading, to cutting. 


Sroom com 

Common 

German 

Golden Wonder. , 
Hungarian 


Tons. 


2. 25 


51 

2. to 


G5 

2 


S5 

1. Si,5 1 


85 


44 

51 


Miscellaneous forage x^lanis, — ^Brief notes are given on experiments 
with teosinte {JEttchlcvna hunrians), pearl millet, spring vetches, 
yellow lupine, thousand-headed kale, several varieties of soja beans 
{OJycine hispida), and other Japanese forage plants. The Kansas stock 
melons are described as a ‘‘non-saccharine variety of the watermelon, 
or possibly a cross between the citron and the watermelon, as the fruit 
partook of the solid character and lack of sweetness of the former, while 
it had the shape and size of the latter.’^ 

The flesh of these melons is firm and solid throughout, with comparatively few 
seeds. Cattle and hogs eat lUein greedily, but they have but little food value. An 
examination kindly made by the chemical department of this station showed them 
to contain 95 per cent of water and only 5 per cent of dry matter. They were fed 
experimentally to a portion of the herd, which will bo reported on later. It may 
here be remarked that while they did not furnish much nonrishuient, they gave the 
animals a bettor appetite for dry food, and thus indirectly influenced the productive 
capacity of the stock. They furnish in a cheap form the sncciileut food which is so 
intensely craved by cattle in the winter months. 

Varieties of silage com, — ^Tubulated data are given for 14 varieties of 
corn tested in 1890. 

Sorghum and curw/orstVar/e,-— Tabulated data are given for 14 fifteenth- 
acre plats on which corn and sorghum were planted separately and also 
together in alternate rows and in the same rows. The average yields 
per acre were as follows: Corn and sorghum in alternate rows, 12.29; 
corn and sorghum in the same rows, 14.74; corn alone, lO.OC; sorghum 
alone, 16.42 tons. 

The sorghnm when grown alone ontyieldcd any combination of tbo two; but it is 
worthy of note that while tho average of the plats with corn and sorghum mixed in 
the same rows reached 14.74 tons per aero, the average of the jflats on which corn 
and sorghum are grown singly reaches only 13.24 tons per acre, tho resnlt thus support- 
ing the theory of the eflect of a mixture. 

Summary, 

(1) The non-saccharine sorghums are among our best drouth-resisting plants, and 
among them are several sorts that will yield good crops of seed in dry seasons, aud 
the seed will compare favorably with corn for food. 

(2) Of several varieties of millet tested, German millet gave the best yield of hay, 
foUowed in order by Hungarian, common, broom corn aud Golden Wonder millet. 
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(4) Pearl millet has been a failure for tlirco successive seasons, owing mainly to 
the apparent imposbibility of getting a stand. 

(5) Spring vetches failed to produce a paying crop in 1890, 

(G) Yellow lupine was a failure in 1890. 

(7) When roots or silage are not grown, ICansas stock melons can be grown and 
fed to advantage along with hay or other dry fodder. The yield is heavy, and the 
cost of culture and handling but slight. 

(8) Thousand-headed kale will give a fair yield of forage, but heavier crops of 
moio palatable feed can be grown at the same cost. 

(9) Certain early varieties of the Japanese soja bean promise to be of much value 
for this country as heavy producers of a highly nitrogenous food. 

(10) Coijr Jacliryma and Panicuni /rumen two Japanese forage plants, were 
failures here in 1890. 

(11) In a test during the past dry season of fourteen varieties of silage corn, only 
the following four kinds yielded more than 12 tons of silage per acre, viz, Moaby Pro- 
lific 14.39, Sheep^b Tooth 12.92, Southern Horse Tooth 12.37, and Shoe Peg 12.15 tons 
per acre. 

(12) A verdict of ‘ * not proven” must be given in the trial of growing a mixture of 
com and sorghum p 5. corn and sorghum grown singly, though there is some evidence 
in support of tbe theory that a mixture increases the yield. 

Kansas Station, Bulletin No. 19, December, 1890 (pp. 10). 

N0TB« on VEOBTABLES, E. a. POI’ENOB, M. A., ANB S. 0. MARON, 
B. S. (pp. 19.3-202). — The i/erminafion o/jceeviletl peas . — In view of diffVr- 
enecs of opinion ainoti§^ authorities as to the amount of injury to the 
seed of peas from the attacks of the pea weevil {Bruehuspisi), the follow- 
ing experiments were made at the station : 

A germination test of weoviled beaus in the greenhouse gave out of 1,800 beans, 
representing eighteen sorts, tbe following results: Fifty per cent started ; of these, 
throe fifths might have grown into plants, as the injury was restricted to the seed 
leaves; but tbe I’cmaining two fifths were variously mutilated by the loss of a, pait 
or the whole of tbe germ or plumnle, so that under no circumstances could they have 
made plants, * ^ * In a check lot of perfect beans of the same varieties and in 
the same numbers, planted side by side, 95 per cent gerniinuted. 

Of 500 peas of ten sorts tested in a bimilar znannor, but one fourth germinated, 
and the partial dostiud ion of the ootyhMlons rendered the further growth of these 
doubtful. A chock lot of the same unnibor of souud peas gave a germination of 97 
per cent. Au examination of 275 Injured peas showed but G9 in which the germ was 
not wholly or partially destroyed. 

In a field test of the growth of sound as compared with weoviled peas, th<^ results 
were more decisive from a izractieal standpoint. In this test 23 varieties wore repre- 
sented, each by 100 sound and 100 weeviled peas, taken as they came, wit.hout furfclioi 
selection. The seeds were planted in the garden in parallel rows, the sound and 
weeviled peas of each sort side by side, the rows 18 Inches apart. The planting was 
done on the 5th of June, and the dryness of tbe season hindered the perfect germina- 
tion and growth to a noticeable degree. Of the sound peas G8 per cent came up, and 
(54 per cent made strong plants. In 10 varieties of the weeviled peas, no seeds ger- 
minated; the remaining 43 varieties were represented in all by 58 plants or 4.4 poi 
cent, in germination, of which but 49, or 3,8 per cent, grew to average size and 
strength. 

The inference is plain that weeviled seed should not be planted, because it is 
worthless compared with sound seed, and because by planting infested seed without 
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more care than usually taken to destroy the conlained weevils, one thus simply pi*opa- 
gates the insect for the sake of a minimum of lotiiru in plants. The proper course 
is to throw infested seed into the dre as soon as the insects are detected. As an easy 
mode of separating the sound j&om the unsound seed, it is suggested by Professor 
Piley, in his Third Missouri Report, that if thrown into water the infested seed will 
float, while the sound seed, being heavier, will sink. 

8eeo)id-erop potato seed , — Tabulated data are given for an experiment 
in which potatoes were grown from .the seed of first and second crops. 
The results indicated that by the use of second-crop seed, there is no 
gain in earliuess, but the yield and size of tubers are greater. In a 
second crop of potatoes grown in 1890 at the station, the nine varieties 
planted yielded from 67 to 173 bushels per acre. “ Tiie product was of 
unusually fine quality and the yield a very good one, when it is con- 
sidered that potatoes of ordinary planting were almost a failnro in this 
section of the country.” 

Varieties of beans , — Out of 194 varieties planted in 1890 only 19 sur- 
vived the drouth sufficiently to give even a niotlerate yield. Of these, 
Henderson 'Bush Lima, Dwarf Carolina, and a local variety known as 
Belcher gave especially good results. Descriptive notes are given on 
10 varieties of Japanese beans grown at the station. 

Cabbages , — ^The following varieties proved the most prodnotivein the 
dry season of 1890; Marly . — Burpee All Head. Eaily Newark Flat 
Dutch, Early Sohweinfnrth ; medium . — Henderson Snccession, Rey- 
nolds, Cassell 5 late . — Henderson Selected Late Flat Dutch, Bnrpce 
Snrehead, Warren Improved. 

Maine Station, Annual Report, 1890, Part II* (pp. 48). 

Test op daiet cows (pp. 17-42). — This is a continuation of the test 
of Ayrshire, Holstein, and Jersey cows, the first yeai’s repoit of 
which was given in the Annual Report of the station for 1889, p. 106 
(see Experiment Station Record, voi. ii, p. 647). Each breed was rep- 
resented by two registered cows, althongh tlie test with one of the 
Dolsteiiis lasted but a single year. The food given in 1890 was the 
same as in 1889, except that no silage was fed and that one Holstein 
i-cceived a certain amount of middlings (170 pounds during the year)iu 
addition to the regular ration. The daily ration consisted of 6 to 8 
pounds of a mixture of two parts by weight of corn meal, and one each 
of cotton-seed meal and wheat bran, as much hay as the animals could 
oat clean, and pasturage during the summer months. A record was 
kept of the amount of each kind of food consumed by each of the cows 
daring 1889 and 1890. In the present report the lesnlts for the 2 years 
are considered together. 

Tabulated data are given for each cow as to the food eaten daring 
the 2 years, cost of the same, yield and relations of milk and milk 

*For abstract of part i of (his report, sec Experiment Station Beeoid, voL u, p. 345. 
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products, composition of the whole milk, skim milk, buttermilk, and 
cream, cost of food per pound of milk, food materials retained in the 
waste products of the dairy, and the loss of fat in the skim milk and 
buttermilk. The age, live weight, cost of food’ per year “reckoned at 
what are assumed to be average market values,” aveiflge production 
of milk and butter, etc., are given for each animal as follows ; 


Record of individual ccws^ 


Breed. 

*S 

.5 S 
R s 

Is 

oTr. 

if 

4.1 

«1 © 
9. A 

si 

Averages of the two years. 

1 

1? 
R o 

OQ r*i 

•81 

!i 

*© ft 

B 

aji 

so 

SJ . 

« at 

1 . 
p b 
At 

tw 

2 fii 

N 

U 

1 

Cream per 
pound of 
butter. 

11 

■"-2 

. 

1 s 

« ® ft! 

11 

o g'g 

|l 

’SS . 

I&S 

Q 

HolRtein : 

Jrs. 

Lhs. 


Lha. 

Lbs 

Lbs 

Lha 

Lhs, 

Lhs, 

Xn. 


Cents, 

Cents, 

No 1 

msM 

I,27o 

,136 

9,176 

1135 

319 

317 


Mil 

2.52 

$71.24 

0.78 


No, 2* 


1, 175 

293 

7,562 

893 

231 

224 

33.79 

4.34 

2.17 

70.42 

ViV'kTa 

31.44 

Avrshiro; 









No. 1 

7 


287 


781 

214 

mEM 

30.67 

5.20 

2.61 

61.77 


80.95 

No. 2 

4 


201 

7, 105 

EMI 

233 

197 


4.87 

2.43 

63.21 


EPETl 

JoiHpy. 














No. 1 

7 

870 

318 

6,540 

EMI 

344 

374 

Uftlil 

4.18 

2.06 

59.74 

0.916 

35.96 

No. 2 


920 

330 

4,381 

667 

250 

235 

17.80 


1.98 

58.76 

1.343 

23.08 


* Tost lasted only one year. 


It is to be noticed that the expense of feeding a Holatoin animal averaging 1/200 
ponnds in weight is only per year more than tho cost of feeding a Jersey animal 
averaging in weight only about 900 pounds ; or in other words, the expense of feed- 
ing the heavier animals has been only about IB per oont more than that of maintain- 
ing the lighter animals, whereas tho Ilolstelns exceed tho Jerseys in weight about 3'3 
per cent. This is equivalent to saying that tho quantity of food has not been in pro- 
portion to the weight of tho animals, and * * * it is a well-recognized fact that 
the food of an animal does not increase in proportion to the increase in weight, oriii 
other words, a small cow requires a larger maintenance ration in proportion to her 
weight than a large cow. 

[The Ugurcsshow further] that the Holsteinshavc produced milk solids considerably 
in excess of the other two breeds, and that the Ayrshires and Jerseys have differed 
very little in thi^ respect. * * * When, however, w'O come to the consideration 
of the yi<d(l of fat we iind that the Jerseys excel and that tho Ayrshires stand lowest 
in lhe8<‘alo, iood value of a <|uart of Jersey milk, such as that pro- 

duced by tho station animals, is worth 25 per cent more for purposes of nutrition 
than is tho llolsieiu milk. Whilo it may not be i>ossible to grade tho retail price of 
milk accoiding to its quality, it would bo cniiroly just for the milkman who is Boil- 
ing the product of a Jersey herd to receive a larger price than that which is paid for 
Holstein or Ayrshire milk. * ♦ * The above table makes it very clear that cream 
is not of uniform value, and that the individuality of animals has a very marked 
influence upon the oroam that is produced. Taking the average of a 2 years’ record 
we see that tho amount of cream required for a pound of butter has varied from 5.2 
pounds in tho case of the Ayrshire [Itl'o. 1] to 3.95 ponnds in the case of the Jersey 
[No. 2]. The custom so far in Maine has been to pay the same price for equal vol- 
umes of cream, without regard to Its source. This may be rank injustice, as the facts 
show, 

lu calcalating the cost of the milk and batter produced per pound 
the first cost of the food alone is considered, no allowance being made 
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for the fertilizing ingredients of the food or the value of the buttermilk 
and skim milk. 

The tabulated data show* that “ the Holstein milk cost the least and 
the Jersey milk the most when quantity alone is considered." The 
butter fat in the milk of the Ayrshires and Holsteins cost on an aver- 
age ‘‘from 20 to 30 per cent more than in the case of the Jerseys." 

Some interesting facts concerning the composition of the buttermilk, 
skim milk, and cream are presented in the following table, which is taken 
from the report: 


Average composition of ekim milJc, cream, and huiiermilk of the different hreede 

for ttco gears. 



1 Skiui milk. 

Cuam. 

Buttermilk. 

Solids. 

Fat. 

Solids. 

Fat. 

Solids. 

Fat. 


Peret, \ 

Per ct. 

Per et. 

Pir et. 

Per ct. 

Per tit 

Holstein 


0.53 


1«. 30 

9.70 

0 45 

Ayrshire 

10.40 

0.K5 

25.00 


10. 00 


Jeisey 

10. 5U 

0.37 

27.90 

19.30 

10.30 

0.10 


First of all, it does not appear to he tme that the cows producing the most and 
the richest cream are those that furnish the poorest skim milk. Tlie lu’oportion of 
cream from the Jersey milk has heeu much larger than from eiihor of the other two 
breeds, and at the same time the Jersey skim milk proves to bo the richest of all. 
* * * It is true with regard to both skim milk and buttermilk that [in solids] 
they follow the order of riohuess of the whole milk from whtoh they come, or in other 
words, the poorer the whole milk, the poorer ace the waste products of the dairy. 

As will be seen, the average loss of fat in the skim milk and butter- 
milk was least with the Jerseys. The Jerseys have uniibrmly pro- 
duced the richest cream," as was shown both by analysis and by the 
churn. ‘^As the time of parturition has approached, the amount of fat 
has been less in proportion to the other soliils iu the cream than while 
the cows were ‘ fresh.’ " 

The following statement shows the loss of milk solids and fat iu the 
buttermilk and skim milk per year: 


Average loss of solids and fat in huitermilk and sJcim milk for 2 gears. 



Holstein. 

AjisliiR*. 

1 tforsey. 


No,l, 

No, 2.* 

No.l. 

No. 2. 

No.l. 

No. 2. 


Pounds. 

Pounds. 

Pounds. 

Pounds. 

Pounds, 

Pounds. 

Yield ot total milk solids 

1, m 

m 

781 

906 

087 

6G7 

Yield of total cream solids 

375 

251.5 

242.4 

231.1 

410 

273.3 

Yield of total skim milk solids 

721.2 

610.8 

508. 6 

ca.4 

521,8 

353.6 

Yield of total buttermilk solids 

107.8 

60.8 

73.5 

00.0 

105.7 

62 

* Average per cent of total fat lost 







in buttermilk and skim milk... 

10.3 

16.4 

13.7 

26.3 

3,5 

7,1 


* Tested only one year. 


The milk of all the cows was treated exactly the same, being “ set in 
the same cabinet, with water at the same temx)eratare, and for the same 
length of time.’’ 
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The total amount of solid matter contained in a year’s millc of ilio various animals 
ranged from 607 pounds up to 1,135 pounds, or an average of 895 pounds per year. 
There was retained in the shim milk and buttermilk from 416 up to 829 pounds 
of dry matter, or an average of 638 pounds of dry matter. This is 71 per cent of the 
total yearly production, or stated in another ^^ay, in making butter there is sent 
away Irom the farm only 29 per cent of the dry matter which the cows produce. It 
is worthy of note that seven eighths of this is contained in the skim milk. 

Estimating the solids ia the buttermilk and skim milk at 2 cents per 
pound, the average value of these per cow is calculated at $12.76 yearly. 

Mechanical loss op buttek pat (pp. 43-45).— In previous exper- 
iments at the station it has been noticed that “ the total amount of 
solids itt the whole milk is not accounted for by the amount of solids in 
the skiiu milk and sour cream. The loss seems to have fallen especially 
upon the butter fat. It was found that not far from 10 per cent of 
the fat in the whole milk failed to appear in the skim milk and sour 
cream.’^ 

This matter was carefully tested in two separate trials by calculating 
for each four cows the actual amount of solids and fat in the whole 
milk and those in the skim milk and sour cream, daring 5 days; and 
further by observations on over 200 pounds of milk of known composi- 
tion. The data obtained in the latter test were as follows : 



Solids. 

F.ii. 

Contaiiiod m Ihe whole milk............ ..... - ............. ......... 

Povn(h. 
20.8'i 
2G C8 
20. Ji 

Poiinth, 

8 09 

ClontAioed in the soiii milk anil sweet proam. ............................... ...... 

8 02 

Contained in the swiir milk and sour cruani ....................................... 

7. 77 

Patnot accouujted ior in sour milk and sour cream ............................... 

*0. 32 




* Or 4 per cent. 


no instance was tbe amount of fat in the skim milk and the sour 
cream eqaul to that of the whole milk, the discrepancy or apparent 
loss, amonnting in the several cows to from 4 to 7 per cent of the total 
fat in the milk. In the special trial, where a larf^o quantity of milk is 
used, the fat of the sweet cream plus that of the skim milk accounts for 
practically that of the whole milk.” The sour cream, however, “ con- 
tained by analysis a quarter of a pound loss of fat than the sweet 
cream.” 

Efpkot op DELA.T IN SETTING- MILK (pp. 4C-48).— Tests made to 
determine whether a loss of fat is entailed by allowing milk to stiind 
from one half to an hour after milking before straining and setting, 
indicated that this treatment does not seem to materially alliact tlio 
completeness with which the cream will rise.” 

The pbepaeation op a ration poe miloh cows (pp. diMSl).— 
This is a comparison of the value of chopped and nnchopped bay for 
milch cows. The trial was made in connection with the experiment 
with different breeds, described above. For 51 days the hay was 
chopped fine, moistened, and thoroughly mixed with the grain, no 



23 


other change being made in the ration. At the end of this time the 
animals were changed to the ration previously given, the hay being 
fed nnchopped and the grain dry. Data as to the rations fed, composi- 
tion of the milk, and the yield of milk and butter during each period 
are given for five cows. Itegarding the value of the chopping and mix- 
ing, there is no evidence that they had any effect.^^ 

Mineral ingredients of milk, L. H. Merrill, B. S. (pp. 52-57).— 
Analyses of the ash of whole milk and skim milk from Holstein, Ayr- 
shire, and Jersey cows, and a calculation of the ash ingredients in 1,000 
pounds of milk and skim milk, and in the whole milk and skim milk of 
a cow for 1 year for each of the three breeds. 

The author finds the amount of potash and phosphoric acid contained 
in the milk and skim milk of one cow for 1 year to be as follows : 


Yearly averages for one cow* 


Whole milk.... 

Polasb. 

Phospboiio acid. 

Total. 

Pounds. 

Value. 

Pounds 

Value. 

Value. * 

11 16 
D.r>3 

$0.50 
,43 i 

13.42 

11.50 

$1.07 

.92 

$1.57 

1.35 

Skim milk - ... ................... 

Cream, by dijEfereuoe.. - 

1.C3 


1.02 


.22 



1 


* Fotasli at 4 ^ cents and pliosphorio acid at 8 cents per pound 


The fat globules of milk, L. H. Merrill, B. S. (p. 58).— Tabu- 
lated data on the relative size and number of fat globules in the milk 
and skim milk of Holstein, Ayrshire, and Jersey cows. 

As might have been expect e<l, tbe larger globules have gone into tbe cream, leav- 
ing only the smaller ones in ibe skim milk. In uo case do those average one half 
tbe size of those in tbe 'whole milk, and in the case of Jei&e^s they are less than 
one sixth as largo. It is noticeable also that the globules in tbe milk of tbe two 
Jerseys are double tbe size of those of the other breeds, a fact which must in large 
part account for the ready creaming of this milk. 

Eeport on tuberculosis, F. L, Bussell, V. S. (pp. 59-C4).— 
Hotes on observations on two cases of tuberculosis in cows belong- 
ing to tbe college herd. 

Massachusetts Hatch Station, Bulletin Ho. 13, April, 1891 (pp. 12). 

Directions for the use of fungicides and insecticides, B. 
T. Maynard, B. S. (pp. 3-10, figs. 3).— Brief directions for the prep- 
aration and use of sulphate of copper (blue vitriol), sulphate of iron 
(copperas), Bordeaux mixture, ammoniacal carbonate of copper, and 
Paris green, alone or in combination, for fungous diseases and insect 
pests of the pear, plum, peach, cherry, grape, strawberry, and potato. 
Spraying apparatus is illustrated. 








24 


Girdling- grapevines, J. Fisher (pp. 11, 12).— An account of 
an experiment ill 18130, in continuation of those reported in Bulletin No. 
7 of the station (see Experiment Station Eecord, vol.ii, p. 23), and. the 
Annual Eeporc for 1888 (see Experiment Station Bulletin No. 2, part i, 
j }. 93). Analyses of samples of the grapes by G. A. Goessmann, Ph. D., 
are also reported. As in the iirevious experiments, the grapes on 
girdled vines ripened earlier (11 days, in 3890), “ were sweet, with about 
the right proportion of acid,’^ and were considerably increased in size. 
Oil some portions of the girdled vines, however, the fruit was inferior 
or worthless, and the question whether continuous girdling is injuri- 
ous to the vine is yet to be solved. 

The article also contains brief notes on an experiment in which 
muriate and sulphate of potash were compared as fertilizers for grape- 
vines. 

Massachusetts Hatch Station, Meteorological Bnlletin Ho. 29, May, 1881 

(pp. 4). 

A daily and monthly snmtnary of observations for May at the mete- 
orological obsei'vatory of the station, in charge of 0. D. Warner, B. S. 

Minnesota Station, Biennial Beport, 1889 and 1890 (pp. 39). 

This contains the reports of the director, agriculturist, entomologist, 
botanist, veterinarian, horticulturist, and chemist, and superintendent 
of the Owatonua substation, which include outlines of the work in 
tlie several departments of the station. The veterinarian, O. Schwartz- 
kopff!, D. V. M., reports that feeding tests with sheep indicated that 
the lead plant [AmorylM oanesmis) is not an injurious weed for these 
auiumls. Ue also gives a brief account of inoculation experiments with 
t he virus of actinomycosis. In the case of three dogs and two cats the 
inoculation was unsuccessful, but a tumor, shown by microscopical 
diagnosis to be due to actinomycosis, was xiroduced on a calf inoculated 
through the skin of the left lower jaw. 

The station sulfered a great loss by the burning of its uillce and 
laboralwy building October 5, 1890, when the laboratory equi{)meut, a 
large ptU't of the library, all the rex>orts, bulletins, and records, and 
many of the memoranda of stotion work wore destroyed. Daring 1800 
the mailing list of the station was increased from 4,000 bo 20,000 names. 

Missouri Station, Bulletia Mo. 14, April, 1891 (pp. 36). 

Field expekiments with coum and eoot obops, U. J. Watbes. — 
A Import on expeiiments which, with a few exceptions, were carried on 
during 1889 and 1890. They were mainly planned by J. W. Sanborn, 
B. S., director of the station until Juno 1, 1880, bat were oomx>leted by 
the author. The work has been in the following lines: (1) Test of 
varieties; (2) manures; (3) preparation of soil for planting; (4) distance 
and thickness of planting; (6) eultivation of o«rn, (a) depth of culliva- 
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tion, (&) effect upon soil moisture, (o) frequency of cultivation, (d) hilling 
and level culture, {e) tilled one way ts» cross-tilled; (G) drainage for roots 
and corn. Details are given in notes and tables. 

Test of varieties , — Tabulated data are given for 41 varieties tested in 
1889. 

Ednmnd Deut and Cuban Queen— both yellow— led in yield among the early- 
maturing varieties, while Blount Prolific and Champion White Pearl of the \\hite 
varieties, and Logan, Imperial, aud Murdock Improved of the yellow arc the most 
promising of the medium-maturing. Of the late-maturing, St. Ohailes White and 
Piasa King led in the yield among the white varieties, while Colden Beauty was, 
apparently, the best of the yellow. 

The varieties were classified as early (maturing within 110 days), 
medium (120 days), and late (130 days). The following is a summary of 
the results by classes : 


Sanmarn ihotiing yield, etc,, of early, medium, and late-maturiny varieties. 



Height 
of stalk. 

Height 
of ear. 

Yield of 
good oaxs. 

Yield of 
nublius. 

Yitldpor 

acre. 

Yield of , 
j lodder 1 
pel acre. 

Fodder 
perbusbel 
of corn. 

Averageof 13 early- maturing 

Teet, 

Feet. 


Founds. 

Bash. 

Pounds. \ 

Pounds. 

varieties 

Average of 16 medium- 

8.8 I 

4.2 : 

276 ; 

54 

47 

2 592 

54.6 

maturing varieties 

Average ot 12 late-maturing 

10-1 

5.0 

325 

52 

53.0 

3,350 

6LC 

varieties 

Averaee of all varieties 

10.3 

5.5 


50 

51.4 

3,006 

72.1 


9.7 

4.9 


54 


3,209 

63.0 


“From this table it appears that the medium-maturing varieties aver- 
age the largest yield of corn, the late-maturing next, and early varieties 
the smallest.’’ 

Similar results obtained at the Illinois Station (see Bulletin iTo. 4 of 
the station) are cited. 

The relation between the height of the stalk and the yield is indicated 
in the following summary: 


Table showing relation of height of stalk to yield of variety. 



Height 
of btrik. 

Height 
ot ear. 

Yield of 
corn per 
acre. 

Yield of 
lodder 
per acie. 

Fodder 

pel 

bubliel of 
corn. 

Average of 5 varieties showing smallest yield. .. 
Average of 5 varieties showing iargeht jield...... 

Avoiage of 5 varieties havutg Kbortest stalks .... 

Aveiage ol 5 vaiiuties having tallest stalks 

Feet 

8.5 

10.7 

8.3 

11.0 

Feet 

3.0 

5.5 

3.0 

0.0 

Bushels. 

40,1 

01.5 

41.4 

55.0 

Pounds. 

2,012 

3,832 

2,07i 

3,088 

Pounds 

50.2 

63.3 
50.1 

71.3 


The averages of the five varieties giving the smallest yield aud of the five varieties 
having the shortest stalks are practically identical tliroughoiit. Ou the other hand, 
there is no relation between the average of the five varieties having the tallest stalks 
and the five varieties giving the largest yield. 

The table points to the conclusion that the limit of profitable production has been 
reached in our very early varieties with a small growth of stalk, except when grown 
for a special purpose. 

Uxperiments with manures , — ^The object of these experiments was to 
get light on the relative value of the different kinds of farm manures 
and methods of their preparation and application^ The 
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report covers the work for 1889 and 1800. In both seasons the corn 
planted was a common medium yellow dent variety. No manure was 
applied in 1890. On eigrht manured as compared with four numanurcd 
plats, barnyard manure (about ten loads per acre) ^?ave an increase of 
about 46 per cent in 1889 and 33 per cent in 1890 in the yield of corn 
and fodder. Horse manure gave better results than cattle manure. 

Aco'iipailsou of tlio solid and liquid manure from cattle wbon both wore saved 
to^etber, and an equal weight of solid manure alone, showed the hugest yield for the 

2 years from the plat having the liquid manure saved with the solid. Plowing 
under gave bettor results than any other method of applying tested. No bciiotit was 
derived from the use of salt, lime, or laud plaster, while wood ashes gave a material 
increase of crop. In the trial of commercial fertilizers the increase svas not suflacieut 
to warrant the expense. In these trials corn responded more readily to an applica- 
tion of potash than either phosphoric acid or nitrogen. 

Preparation of soil for planting. — These and the remaining experh 
ments reported in this bulletiu were conducted on an upland clay loam 
with a clay subsoil. As a rule, tenth-acre plats were used. The 
variety of corn grown in 1889 was St. Charles White, a large, late- 
maturing white dent, and in 1890 Cuban Queen, a small, early-maturing 
yellow variety.’^ 

The trial of fall and spring plowing for carrots and corn resulted In a draw. In the 
test of thorough, little, and no plowing for corn for the 2 yoais, there was no difference 
in the yield. The plat having no preparation yielded more corn in than either 
of those that had been prepared, and less in 1890. A comparison of deep and shallow 
plowing for com in 1890 showed a gain of 4.8 bushels per acre or 11.9 per cent in 
favor of shallow plowing. Depth, 4 inches for the shallow and 10 inches for the deep 
plowing. 

Subsoiling showed no gain in 1889 for nita-bagas, nor in 1890 for corn. In both 
seasons the trial was made on tile-drained land, where subsoiling is suxiposed to show 
to the best advantage. 

In 1889 a period of excessive rainfall, extending from May 15 to June 1, brought 
out some iuteieetiug facta in the growth of the corn planted on different ly prepared 
plats. 

During the time the soil was comxdetcly satnrated with water the plants on the 
thoroughly prepared land made little or no growth, beeamo pale, and api>arently 
suffeied materially. The idauls on the i>lat having no preparation continued to grow 
vigorously and maintain a rich, healthy color, lUiis was h^ss marhuil on the plat 
having partial preparation, the plants axquwing to occui»y an intermediate position, 
as it were. There is no material difference in the suifaco drainage of the plats. 
The wet weather was fallowed by a drouth and excessive temperature, during which 
time the order of growth was completely reversed — the idants on the thoroughly 
X>repared laud mahiug a good growth and showing the eifects of the drouth much less 
than on cither of the other plats. 

Distance anA thiclaiess of planting. 

An average of the two seasons' work shows no difference in the yield from jdanting 

3 feet 9 inches apart each way with 2, 3, or 4 grains in a hill. When planted either 
thicker or thinner there was a decreased yield, which in the case of thicker planting 
was accompanied by a material increase in the per ceiit of nubbins. 

Cultivation of corn. 

A trial of deep and shallow tillage gave an increase of 14,3 bushels per acre, or 21.7 
per cent of the whole yield in favor of shallow tillage in 1889, and an increase for 
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the same method of tillage in 1890 of 12.C biielielb per acra, or 30.6 por cout as an 
average of duplicate plats. Average of both seasons for all plats gave an increase 
of 13.5 bushels per acre, or 25.2 per cent. A plat in the set having no tillage, the 
weeds being removed with a sharp hoe ^yithoat stirring the soil, yielded in both sea- 
sons for the same plat, more than the deep-tilled plats, but loss than the shallow- 
tilled. Weekly determinations of soil moisture for 11 weeks, ending August 6, in 
1890, showed that the shallow-tilled plats had an average of 11.0 per cent more mois- 
ture than the deop-tilled plats, and 10 per cent more than the plat receiving no 
tillage. 

In a tost of different depths of cultivation with the hoe, running from 1 to 6 inches 
deep, there was less difference in the yield than in any test of depth of cultivation 
where held implements were used. It is probable that the better conservation of 
moisture by deep hoeing counteracts and balances to some extent the effect of root 
mutihition, as the New York State Station has shown that the moisture increased reg- 
ularly with the depth of stirring. In their test the soil was stirred with a hoe or 
spade, and no crop was grown on the land tested. Then a perfect mulch is formed, 
but, as explained in the body of this report, no such covering is made by the ordinary 
field cultivator when run deep. 

A light mulch of fine earth iu one case, of sand in another, and of chaff in a third, 
spread to a depth of one half inch, gave as large a yield for 1889 as two adjoining 
plats having thorough tillage. The mulched plats were never tilled. 

In a test of deep and shallow tillage where the root mutilation was equal, there 
was a gain of 5 bushels per acre, or 10.4 per cent in favor of shallow tillage, due, 
presnmably, to the increased amount of moisture conserved. An effort to determine 
the stage of development of the plant at which the ill effects of deep tillage are 
least felt, showed a gain of 5.3 bushels per acre, or 12.4 per cent from tilling shallow, 
when the plants are small, and deep afterwards, os compared vrith deep tillage early 
and shallow afterwards. The trial was not made in duplicate, and covers bnt one 
season. The results need confirmation. The result of the experiment with fre- 
quency of tillage for two years, shows no relation between the amount of cultivation 
and the amount of corn harvested, so long as the weeds are kept down. This is in 
accord with experiiuonta at the New York, Ohio, and Illinois Stations. A test of 
hill va. level cnltivatiou, where all other things were equal, showed an increase of 

2.6 bushels i>er acre or 3.7 per cent in favor of hilling. The results are not decisive 
enough to be couolnsive, but point to a probable advantage from hilling. A com- 
parison of tilling one way continuously and cross-plowing once for both seasons 
resulted in a gain of 2.9 bushels or 6.3 per coat in favor of cross-cultivation. 

Tile drainage for roots and corn. 

A trial of tlio value of tile drainage on rolling clay upland shows again of 1,18 tons 
of mangcl-wurzels per acre or 13.7 per cent in 1839 in favor of drainage; while, for 
1890 with corn, the results are reversed, giving the undrained plats an advantage of 

3.7 bushels per acre or 7 per cent. So far, the results are inconclusive. In 1890, the 
moisture m the first 7 inches of tbo soil, in both drained and undrained plats, was 
determined weekly for 11 weeks, ending August 6, showing no difforeuoo in favor o£ 
either system. 


5eb];{tska Statioxi, Fonith Ananal Beport, 1890 (pp. 371). 

This inelades a brief r6sam4 of the work of each department of the 
station; a subject list of Bnlletins Kos. 1-16, and Press Bnlletins bTos. 
1-6; the Treasnrer’s report for the fiscal year ending Jane 30, 1880; 
334S— Xo, 1— ■' 3 
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the text of the act of Cougress of March 2, 1887, and of the act of the 
State legislature, approved March 31, 1887, assenting to the act of Con- 
gress ; and reprints of Bulletins Kos. 12-15 of the station. The subjects 
treated in these bulletins are : Bulletin Ko. 13, Experiments in the Culture 
of the Sugar Beet in ITebraska, B. 11. Nicholson, M. A., and Eachel 
Lloyd, Ph.D. (see Experiment Station Becord, vol. ir, p. Ill); Bulletin 
No. 14, Insects Injurious to Young Trees on Tree Claims, L. Bruner (see 
Experiment Station Record, vol. it, p. 115); Bulletin No. 15, Meteor- 
ological Report for 1889, DeW. B. Brace, Ph. D., and Soil Temperatures 
and Farm Notes, J. Gr. Smith, B. S. (see Experiment Station Record, vol. 
II, p. 240); Bulletin No. 12, Field Experiments for 1889, J. (j. Smith, B. 
S. (see Experiment Station Record, vol. i, p. 254). 

Nebraska Station, SuUetin No. 17, June 6, 1891 (pp. 72). 

Field expeetmenuv^ and obsbuvations for 1890, ,T. G. Smith, B. 
S. (pp. 1-32). — ^These were in continuation of those for 1888 and 1889, 
reported in Bulletins Nos. C and 13 of the station (see Experiment 
Station Record, vol. T,pp. 121 and 254). Drouth materially interfered 
with field work at the station, and the results for 1890 are comparatively 
meager. The subjects considered in the report are grasses and clovers, 
oats, silos and silage, and rainfall and evaporation. 

Grasses and clovers (pp. 3-3). — Redtop {Agrostis vtdgaris)^ orchard 
grass (Dactylis glomerafa)^ timothy (Phlevm prateme), red clover (irr(/b- 
Hum pratense), alsike clover {T. kgbridim), and white clover (T. repens) 
endured the drouth well and ‘^seem to be the only species to be 
depended on iu all seasons.’^ 

Alfalfa, which such abundant crops ou hotlom lauds and under irrigation, 
though ill strong giow'or does not secni to do well ou upland meadows. It continued 
green and fresh during the enriro season, hut the ;^'iel(l does not compare with that 
of red clover. 

The native wheat grass or hlu<‘ joint {Jifropyritm //luwoww), rcseinhling alfalfa in its 
strong and vigorous growth, makes too coarse hay and forage to compete with the 
tiner-leaved cnltivat(*d speeies. It is not a success iu this portion of the State, or at 
least not on upland soils. Its value farther west remnins undisputed. 

The only grasses now alive in the garden besides tliose inentioneil above, arc 
meadow broine grass (Ihomufi tall meadow out grass (.l?W/fi«a//urwwi urewa- 

ceim), sheep's fescue (Ftsluca tmna), rod fescue {F. ratm), Kentucky blue grass {Voa 
praiensls) and sainfoin (^Ottobrijvhis halwa), 

Oats (PI). 3-7). — Brief notes are given on tlio growtli and yield of ten 
vai'ieties of oats. In tlie dry season of 1890, press drilling, wliiek jiats 
the seed down deeper, gave a better stand, larger yield, and less loss 
by shattering than ordinary drilling or broadcasting. 

Silos and «i7a<76(pp. 7-22).— Compiled statements are made concerning 
the advantages and disadvantages of silage, and replies to a circular of 
inquiry are given from five farmers in Nebraska who have snccessfnlly 
used the silo and found it to be an economical means for the storage of 
fodder. 
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Rainfall and evaporation for 1<SS9 (pp. 23-32). — ^Tabnlaterl rtata are 
given for six rain gauges and tbe same number of evaporimeters placed 
in different parts of tbe station farm. The observations were made from 
April 8 to N'ovember I, inclusive. 

METEOBOLOOIOAL EEPOEl’ FOE 1890, DeW. B. Bkaoe, Pn. D., and 
H. N. Allen, B. S. (pi). 3J-72). — ^Tbis is a continuation of tbe observa- 
tions for 1888 and 1889, reported in Bulletins Nos. 6 and 15 of the sta- 
tion (see Experiment Station Kecord, voL i, p. 123, and vol. ir, p, 240), 
with tbe addition of data from six evaporimeters suspended at eleva- 
tions of 4, 22, 40, 60, 80, and 100 feet, for tbe months of Jane to October 
inclusive; from six rain gauges for tbe months of April to October, 
inclusive ; and from soil thermometers at depths of from 1 to 36 inches 
for the months of March to December, inclusive. The yearly summary 
is as follows: Prmm-e (inches). — Maximum 30.98; minimum, 29.36; 
mean, 30.08; annual range, 1.62; maximum daily range, 0.85. Air 
tcwperafttre (degrees F.) — Maximum, 103; minimum,— 16; mean, 50.67; 
annual range, 119 ; maximum daily range, 47. JIumidity. — Mean rela- 
tive humidity, 67.95. Precipitation. — Total (inches), 14.81 ; number of 
days on which 0.01 inch or more of rain fell, 65. Weather. — Number 
of clear days, 136 ; number of fair da^’S, 144 ; number of cloudy days, 
85. Wind. — Prevailing direction, N and S ; maximum velocity (miles 
per hour), 58 ; total movement (miles), 116.095. Soil temperature (de- 
grees F.).— Maximum and minimum from March to December, 1 inch, 
105 to 19 ; 3 inches, 101.5 to 24 ; 6 inches, 94 to 29.5 ; 0 inches, 89.5 to 
32.2; 12 inches, 84 to 34; 24 inches, 70.5 to 39; 36 inches, 07.6 to 41.7. 

Nevada Station, Third Annual Report, 1890 (pp. 38 ). 

Ebpoet op Direotoe, S. a. Jones, Ph. D. (p. 4).— A brief state- 
ment regarding the work of the station. 

Financial eepoet (pp. 6, 0).— This is for the fiscal year ending 
June 30, 1890. 

Bepoet op Aoeioultueis'i; and Hobtioitltubist, W. S. Dbtol, 
B. AGE. (pp. 6-30). 

Forage plants (pp, 6-16). — Brief descriptive notes on the following 
species of i>lants sown on fortieth-acre plats in 1889, Avith a view to 
testing their adaptability to the dry climate of Colorado: Texas blue 
grass {Poa araehnijera), blue grass (P. pratensie), fowl meadow grass 
(P. serotim), wood meadow grass (P. nenwralis), redtop {AgrosMs vul- 
garis), creeping bent grass (A. stolonifera), orchard grass {VaciyUs 
glomerata), timothy {Phleum pratense), Italian rye grass {Lolimn itaU- 
am), perennial rye grass {L.perenne), meadow fescue ( Festwea pratmsis), 
tall fescue (F. elatior), red fescue {F. rvibra), tall "meadow oat grass 
(Arrhenatherwm avenaceum), meadow foxtail {Al(^e(mrus pratensis), Ber- 
muda grass (Ognodon dactylon), velvet grass (Molcus lamtm), Johnson 
grass {Sorghum halepense), sweet vernal grass {Antkomnthum oddratsm), 
Hungarian grass {Setaria itaMoa), golden millet {8. itaMoa), peurl millet 
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{Penniseiwn ^ioafum), retl clover {Trlfolium, pratense), white clover 
{T. repens), alsike clover (T. hffbridtm), Japan clover {Lespedesa siriata), 
spike clover or sweet clover {Melilotus alba), alfalfa (Medicago sativa), 
sainfoiu (OnobrycMs sativa), aerradella {Ornitltopus saUvus). 

Vegetables (pp. 10-30) Brief notes ou tests of 7 varieties of musk- 

melons, 6 of watermelons, 8 of potatoes in 1889 and 93 in 1890, 6 of 
sweet corn, 15 of beans, 34 of radishes, and 14 of cucumbers. 

Fruits (p. 30). — A tabular statement of the number and varieties of 
trees planted in 1890. 

EBPORT op ENTOMOIiOGIST and BO'I’ANIST, P. n. UlLLMAN, 13. S. 
(pp. 31-34). — A brief outline of the work of the year. 

Ebpobx op OuEMiST, J. W. PHILLIPS, D. So. (pp. 35-38).— This 
includes tabulated analyses of fifteen samples of soils iiroui dill'erent 
localities in Hevada. 

Hew Jersey Stations, Balletiu Ho. 79, February 28, 1891 (pp. 20). 

Expebijients with nitbaxe of soda on iomaxoes, E. B. 
VooBHBES, M. A. — Experiments were made in 1890 on two different 
farms within the State for the pnrxmse of testing the efi'ects of difi'crent 
amounts of nitrate of soda on tomatoes, when used alone or in connec- 
tion with phosphoric acid and potash, and when applied all at one time 
or in two separate portions. 

Each experiment was made on 13 twentieth-acre plats, treated as 
follows : Nitrate of soda, 8 and 16 pounds, was used alone and in con- 
nection with a mixture of 8 pounds of muriate of potash and 16 pounds 
of boneblack superphosphate, being applied iu four cases all at one 
time, previous to setting the plants, and in four cases iu two separate 
equal ai;>x>lioatious, one x>revions to setting and the other a mouth later. 
One ton of bainyiurd manure was used ou one plat; one plat received 
a mixture of 8 pounds of muriate of potash and 16 xtounds of boneblack 
superphosphate ; and two x>lats remained unfertilized. 

In the case of one of the cxxieriments, the season was such as to x>ro- 
vent the drawing of conclusions. The statements following relate to 
the other experiment, which was made ou the farm used for a similar 
exiioriment in 1889. 

“ The seeds from which the plants wore secured were planted under 
glass, iu February, 1890. Only strong and stocky plants were selected 
for the experiment. They were set 4 feet apart each way, with two 
rows on each plat, giving 136 xdants per iilat. The iilats were laid out 
and the fertilizers applied May 9. The xdants were set May 9, 10, and 
13, beginning at the ends of the rows, and setting from side to side 
across the whole number of plats.” 

The yield of tomatoes at diflfereut pickings, the value of the crop, and 
the relation of yield and value of the early pickings to the total yield 
and value of the crop are tabulated for each plat. 
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Does nitrate of soda increase the yield at the expense of maturity f — The 
total yield and the total valae of the crop were larger in every case 
where nitrate of soda was used. The yield and value of “early” 
tomatoes (picked between July 7 and August 5) were also larger where 
the nitrate was used, except in the two cases where 16 pounds of nitrate 
of soda was applied all at one time. In these two cases the average yield 
of early tomatoes was the same as that of the unfertilized plats. How- 
ever, while the yield of early tomatoes was (with two exceptions) larger 
with nitrate of soda, the percentage of early tomatoes in the whole crop 
was lower with the nitrate than with barnyard manure or no fertilizer. 
The nitrate, therefore, “did not increase the maturity in the same ratio 
as the yield.” 

In the opinion of the author the results of this experiment “ empha- 
size the general conclusions reached last year: (1) That nitrate of soda 
did not increase the yield at the expense of money value of early 
tomatoes when applied in small quantities [8 pounds per plat], or in 
large quantities [10 pounds per jdat] in two applications. This was 
equally true for nitrate of soda both when used alone and when used in 
connection with phosphoric acid and potash. (2) That nitrate of soda 
did increase the yield at the expense of money value of early tomatoes, 
when large quantities were added in one ax)plicatiou, in the presence of 
a sufficient excess of phosphoric acid and potash.” 

Influence of season on the effect of nitrate of soda. — It is stated that 
in 1890, while the yield of early tomatoes on the unfertilized plats was 
89.4 per cent and their value 77.5 per cent higher than that of the pre- 
ceding year, the yield of early pickings where nitrate of soda was used 
was only 53.8 per cent and th eir value 25.5 per cent greater than in 1889. 
Therefore, “ while the relative effect of nitrate of soda is the same each 
year for the different quantities and methods of application, the actual 
effect on both yield and value of early tomatoes was much less in 1890 
than in 1889.” 

For comparison, the yield and value of the total crop from each plat 

in 1889 and 1890 are tabulated. 

* 

LTbifc table] shows that the avorngo increase in total yield, due to nitrate maunriug, 
was 207 baskets or 40 per cent in 18H9, and 390 biwkets or 43.1 per cent in 1890. lu 
other words, the application of an average of 340 pounds of nitrate of soda per acre 
produced in 18S0, 397 baskets of tomatoes, and lu IHDO, 396 baskets. The increased 
effect of an equal amount of nitTOgen as nitrate in 1890 over 1889 was therefore 
equivalent to 99 baskets of tomatoes or 33.3 cent. * * * The increased yield 
of 396 baskets or 43.1 per cent, in 1890 increased the value of the total crop bnt 
$106.08 or 29 per cent, while the increase in yield of 397 baskets or 40 percent, in 1889 
increased the value of the total crop by $110.96 or 46.3 per cent. It is clearly shown, 
therefore, that under the conditions which existed this year the nitrate of soda was 
more completely nsed by the crop than in 1889, but resulted in produce of lower value. 
These results are chiefly of interest in showing the influence of season, and do not 
change the general ooncloslon in regard to the value of nitrate of soda as a flsrtilizer 
for tomatoes. 
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Financial considerations. — Properly used, the nitrate of soda is a 
profitable fertilizer for tomatoes.” The net value (total value less cost 
of the fertilizers) of the crop on the numanured plats in 1890 is given at 
$3G6.04 per acre. The highest net value per acre, $492.90, an increase 
of $126.80, was secured with the use of ICO pounds of nitrate of soda 
alone, applied in two separate portions. 

The smallest net gains were secured from the use of barnyard manure ; the largest 
from nitrate of soda alone. In three cases out of four, not gains wore increased hy t\\ o 
applications of nitrate of soda. In three cases out of four the 320 pounds of nitiate 
of soda per acre produce greater not gams than 1(>0 pounds. 

These conclusions are snbbtantially identical with lhos(3 secured from the study 
of yields, and show that ilnaucial x>roiits from the nso of nitiate of soda are also 
governed by the quantity applied, the method of application, and a full supply of 
mineral elemeuts in the soil. 


ITew Jersey Stations, Bulletin "So. 80, March 14, 1891 (pp. 31). 

Bxtebiments with fertilizers on potatoes, E. B. Vooruees, 
M. A. (pp. 3-24). — In order to ascertain the general practice followed 
in potato culture, the station sent out circulars “ to about one hundred 
of the leading growers in the State,” inquiring as to the crop and fer- 
tilizers usually preceding potatoes, the method of planting potatoes, 
variety used, kinds and amounts of fertilizers used, method of cultiva- 
tion, average yield, and the average cost of labor expended on the 
crop. 

The replies show a marked uniformity of practice, except in the amount of the plant 
food furnished hy the manures used. The general practice may bo stated as follows : 
Precede with a crop of corn treated with 10 or 12 tons of barnyard man nro broadcast; 
prepare the ground thoroughly ; cut the potatoes with one or two eyes and plant 4 to 
5 inches deep in rows furrowed 3 feet apart, placing the pieces 12 to 15 inches apart 
in the row ; broadcast barnyard manure at the rate of 10 to 20 loads per acre, and add 
chemical manures in the row at the rate of 300 to (iOO pounds per aero ; harrow before 
potatoes come up, and oontiiiuo once or twice a week until plants are 3 inches high ; 
then cultivate 3 or 4 times, or as ofton as ]>ossibIe until tho vines have their growth. 
The leading varieties reported wore, in their order, Early Rose, Silver Lake, Mam- 
moth Pearl, Beauty of lluhron, and White Star. TIio yi(d<l reported ranged from lOU 
to 450 bushels per acre, 20 per cent of tho number reporting more than 200 bushels, 
and but 6 per cent loss than 150 bushels per acre, Tho cost of tho crop, not includ- 
ing the manure or fertilizer, averaged $30 xior acre. 

A report is given of the first year’s experiment carried on in 1890 at the 
college farm and two private farms, to compare the effects on potatoes 
of barnyard manure, ‘‘chemical manures,” and a mixture of the two; 
of potash in the forms of sulphate, muriate, and kalnit; and of nitrate 
of soda when applied all at once and in two portions at different times. 

The soil of the college farm is described as “ a gravelly, clay loam, 
with tight, red clay subsoil, and not especially adapted to potatoes. It 
had been in alfalfa since 1887, for which it was well manured. The soil 
of one of the private farms consisted of a medium sandy loam, with dry, 
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open subsoil, in a good state of fertility, and was well adapted to pota- 
toes; that of the third farm was a light, sandy loam of rather medium 
fertility. 

Each experiment was made on 14 twentieth-acre plats. Three of the 
plats received no fertilizers ; on the remaining 11 plats 16 pounds of 
boneblack were combined, in separate cases, with 8 pounds of muriate 
or sulphate of potash, or 32 pounds of kainit per plat, and combina- 
tions of boneblack (16 pounds) with each of these different potash 
fertilizers were used with 10 pounds of nitrate of soda per plat, the 
latter being in some cases applied all at the time of planting and in 
others part at time of planting and part a month later ; 1 ton of barn- 
yard manure was used on one plat, and 1,000 pounds of barnyard 
manure, with half quantities of the mineral fertilizers, on another plat. 

Early Eose potatoes were idanted at the college and Burbank on the 
other two farms. The seed potatoes were cut to two eyes, and planted 
from 12 to 15 inches apart in rows 2 J feet apart. The potatoes were 
dug at the convenience of the farmers, and 5-pound samples taken from 
each plat for analysis. The yield of large and small potatoes and the 
total and net value of the crop at 75 cents per bushel for large and 40 
cents per bushel for small potatoes, are tabulated for each plat in each 
experiment, and the average yields of the unfertilized plats, and of 
those receiving barnyard manure, mineral fertilizers, and a mixture of 
the two, are given for each separate experiment. 

Relative effect of the Afferent methods of fertilising , — ^The following 
table shows the average results of plats receiving similar treatment at 
each farm: 

Average results per acre of diffirenf methods of fertilizing. 



t’ost of 
fertilizer. 

Yield. 

Value. 

Net value. 

Gain(-J-)or 
loss (->•). 

Xarm Xo. 1 (college) : 


liuhhelx. 
104. C 

303. 0 

m u 

205 9 

140. 0 

1 11U.0 

173.2 
j 202. C 

73.0 

113.3 

143.0 

191.0 

$IW.73 

J 12. 20 
no. 3b 

no. 1)2 

101. 28 
108 02 
129. 31 
147.75 

47. 10 
107. 08 
301. :»3 
137. 8.0 

$113.73 
112.20 
90 10 
121.75 

101 28 
78. 02 
118. 15 
125.08 

47.19 
73.98 
90.33 
116. 32 


Baiuyard manure 

MinerAl fcrtiliKtirn 

Mixturo ofiuauure and feitilizcra. 
Farm No. 2: 

XTnfertilizod..... 

$;ta.oo 

11.13 

21.77 

-$1..W 

—14.54 

+11.02 

Barnyard manure 

Minoial fenilirers 

Mixture of monnto and lertiliaera. .. 
Farm No. 3: 

TTnfer^ilizad - 

30.00 
11. l» 
2L77 

— 

+10.87 

+24.70 

Barnyard manure 

Mioeial tVitilizere 

Mixture ot manure and fertilizers. . . 

30.0(1 

11.19 

21.77 

+26.79 

+43.14 

+88.93 


« A Study of the table shows that the application of 200 pounds of 
nitrogen, 200 of phosphoric acid, and 100 of potash in 20 tons of barn- 
yard manure per acre, was followed by the lowest yield in all cases, and 
was profitable only on [farm No. 3] ; that an average application of 20 
pounds of nitrogen, 50 of phosphoric acid, and 80 of potash in the form 
of complete chemical manures was profitable on two fiarms; and that 
a combination of one half of the barnyard manure and one half of the 
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cliemical manuro used ia the other methods gave the largest yield and 
was profitable in all oases.” 

Effect of the different forms of potash salts. — The yields with complete 
fertilizers, containing potash in the form of sulphate, muriate, or kainit, 
as tabulated, show that in each case the muriate gave a slightly 
increased yield (from 10 to 19 bushels per acre) over the sulphate. ^-The 
kainit was the least ofiective and in a few cases proved an injury,” 

Effects of nitrate of soda, — Nitrate of soda, applied all at time of 
planting or part at time of planting and the rest later, seems to have 
been practically without effect. “ The reason for its failure to aid in 
the production of the crop is not clear, since the general experience of 
both experimenters and practical farmers is that uniformly good results 
have followed its use upon potatoes.” 

Chemical composition of the crop. — Analyses with reference to both 
food and fertilizing ingredients are given for samples of potatoes from 
each plat in each of the three separate trials. 

The results from all tlio experiments agree very oloaoly with each other, though a 
very marked difterouce is noticed in the elVeet of the diftViunt forms of potash. It 
has already been shown that manures, grouped either iiccordlng to the form of potash 
or as a whole, did unfavorably influence the percentage of dry matter in the imtato. 
Of the throe forma of potash used, the snlxdiaio was the least unfavorable, since it 
reduced the dry matter in tlie average of all the evporiments hut 0.68 pound ia 100 
pounds of potatoes or 3.1 percent; and the kniuiti was the most unfavorable, and 
on the same basis rodncod the dry matter by 2.50 pounds or U.H per cent; the effect 
of the muriate corresponded to the average general effect. It is also shown that the 
starch was affected by the different kinds of potash in the same relative proportion 
as the dry matter. 

The teachings of these experiments do, therefore, accord with the opinions now 
generally held, .and based upon previous experimonts, namely, that potash does 
influenoe the composition of potatoes, and that of the different commercial forms the 
snlphate is the must valuable. 

The author states farther, that in general, while the potatoes ou the 
plats receiving sulphate of potash wore not as largo, they wore of more 
uiiiforin size and of smoother skin than those ou the plats fertilized with 
either muriate of potash, kainit, or barnyard manure. When cooked, 
the potatoes from the sulphate plats were believed to bo of superior 
quality. 

‘^As ia the composition of food compounds, the variations in the 
amounts of plant-food elements contained were not marked in the sam- 
ples from different plats in each experiment.” The amount of fertili- 
zing ingredients removed by the crop on each farm and the amounts 
left in the soil from the various applications, are calculated. 

The chief points brought out by the experiments of this year are sum- 
marized as follows : 

(1) The best results were secured when chemical manures were used in connection 
with barnyard nmnure. 

(9) Kainit was less effective tban either rnuriate or sulphate of potash; and sul- 
phate of potash did not produce larger yields than muriate. 

(3) Nitrate of soda did not prove a valuable fertilizer for potatoes. 
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(4) Potash does inflnence the composition of potatoes ; and of the different commer- 
cial forms, the sulphate is the most valuable. 

Though something has been learned from these experiments, further study seems 
imperative, for there is no one question so important to the general farmer of this 
State as the study of soils and crops in regard to the economical use of manures. 

Field esperiihents with fertilizers on wheat, B. B. Yoor- 
HEES, M. A. (pp. 25-31). — ^These experiments, made on the land of a 
farmer in the State, were planned to study the effects of nitrogen as 
nitrate of soda when used either alone or in connection with either one 
or both of the elements of potash and phosphoric acid.’’ 

The 5 tenth-acre plats used for the trial were used for an experi- 
ment with oats iu 1881), and were fertilized for that crop as follows: 
Plats 1 and 5, unfertilized ; plat 2, 150 pounds muriate of potash; plat 
3, 300 pounds of “boneblack superphosphate,” and plat 4, the two mate- 
rials combined. 

In the experiment with wheat, plat 1 received nitrate of soda 160 
pounds per acre; plats 2 and 3, the same amount of nitrate with 
respectively 160 pounds of muriate of potash and 320 pounds of bone- 
black superphosphate; plat 4, the three materials combined; and plat 
5 remained unman ured. Due fourth of the nitrate of soda was applied 
at the time of seeding (September 24) and the remainder iu the spring 
(April 29, 1800). 

The yields of good and poor wheat and of straw, the weight of wheat 
per bushel, the analyses of the wheat and straw, and the amounts of 
fertilizing ingredients removed from the soil are tabulated for each plat. 
The following summary is taken from the bulletin : 


CompaHhon of yields per acre* 



Wheat. 

Straw. 


Siiiheh, 

12.7 

5.8 

5,0 

0.5 

12.0 

:t.7 

G.8 

Pountig, 

1,555 

025 

905 

1.515 

1,585 

600 

600 

ttiuli nitiato of HiKlaalono ....... 

(vAiii lium DiiMto ot Hud.h >Mth luitash 

Gam iriHU xiitidlo of Hoda with phonphoiic ftcid ....... 

Gain Itom iiitiAte of sixla phosphoric .icid ami potash 

XucitMiscd gtUii due to phosphoric acid ............................... 

Increased gam due to phosphotic acid and pot<i&h .............. ......... 



It will be ob.scrvod that while the nitrate siloiie increased the yield by 5.8 bushels, 
its best effect, V2.6 bushels of wheat aud 1,5S5 pounds of straw, or an increase of 100 
per cent, was secured only when there was a full supply of the mineral elements. 
The presence of these iiiiluenced the quality of the pioduct, as shown hy the weight 
of measured bushel and by tbo amount of poor wheat. 

Allowing $1. 10 i>er bnsbel for tlie wheat ami $5 per ton for the straw, 
the profit per acre is calculated to be as follows: 


With nitrate of soda alone $4.98 

With nitrate of soda aud potash 0.45 

With nitrate ofsod<a aud phosphoriQ acid 6.4!d 

With nitrate of soda, phosphoric acid, and potash 6. 41 


The author gives, in closing, directions as to the use of nitrate of soda 
on wheat 
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New Mexico Station, First Annual Eeport, 1890 (pp. 8). 

This coiitains a brief statement regarding the organization and equip- 
ment of the station, an outline of the experiments planned, and a finan- 
cial statement for the fiscal year ending June 30, 1890. During 1890 
the station published two bulletins, abstracts of which may be found 
in Experiment Station Jlecord, vol. ii, pp. 418, 419. 

New York State Station, Bulletin No. 29 (New Series), April, 1891 (pp. 20). 

EBEDINCA- EXPERniENTS WITH EAYINO HENS, P. OOLLTER, PH. D. 
(pp. 447-404). — The experiments made at the station in 1889, as to 
relative effects of rations containing dift’orent proportions of nitroge- 
nous materials for laying hens, were continued in 1890. The experiment 
here reported extended from November 15, 1889, to November 16, 1890, 
and was made with four pens of fowls. The following rations were fed 
to fowls of both tlie smaller (single-combed White Leghorns, and white- 
crested Black Polish) and the larger breeds (Plymouth Eocks, Light 
Brahmas, and Buff* Cochins): 

Pen 5, 6 hens, smaller breeds Oats, corn on the cob, and a mixture of 

Jiuseod meal, bran, and ground oats. 

Pen Of 8 hens, larger breeds Nutritive ratio, 1.412;] to 4.i]0. 

Pen 7, C hens, smaller breeds Oats, com on the cob, an<l corn meal. 

Pen 8, 8 1k*jh, larger breeds. Nutritive ratio, 1.50 to 5.(53. 

Thus, while in addition to oats and corn on the cob, pens 5 and 0 
received a grain mixture containing from 23.4 to 24 per cent of crude 
protein, pens 7 and 8 received corn meal containing 11.6 per cent of 
protein. All the fowls were given corn silage, red clover, and at times 
meat scraps. 

“The fowls of contrasted pens were similar in regard to breed, age, 
and immediate parentage, and until 5 mouths old were under the same 
conditions of fecMliiig, etc., but for the year jirecediiig this trial were under 
rations of the same character for each pen respectively as those fed 
during this last period. The year for which the results are here given 
included the whole of the second laying season, all the fowls being 
mature, averaging about 17 months old when this experiment began.^^ 

The results are tabulated in detail for each iien. The average results 
per hen for the whole year are given as follows : 


Average number and weight of egtjs produced per foiol during one gear and food 
consumed per dag. 



No. of 

iggS. 

Wciglit 
of eggs. 

Total 
water- 
free food 
per day. 

Pen 5, fuwU 

Pen 6, larger fowh 
Pen 7, aniallei* fowls 
Pea U, larger fowls 

^uiore nitrogenous ration J 

j coin-meal ration.. | 

43.7 
48.9 

68.7 
60.1 

Omeeg, 

91.48 

108.24 

136.29 

112.10 

Ounces. 

8.43 

8.30 

2.57 

3.27 
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Thus in tte case of both the larger and the smaller breeds the number 
and weight of eggs were larger with the corn-meal ration than with the 
more nitrogenous mixture, this difference being greater with thesmaller 
fowls. The fowls having the corn-meal ration continued to lay for 
the longer period.’^ In the previous experiment, while the smaller fowls 
produced more eggs with the corn-meal ration than with the more nitro- 
genous mixture, the results with the larger fowls were slightly in favor 
of the more nitrogenous ration. 

The fowls having the more nitrogenous ration were always in hotter health, and 
their plumage, except during a short molting period, was always full and glossy, 
while those having the more carbonaceous ration wereoftener sick and their plumage 
was always ragged aud dull. For some time during the first year the vices of feather- 
pulling and egg eating were common among the latter. » » * 

There is no douht that during the laying period the fowls of hoth larger and smaller 
breeds receiving the corn meal, were fatter, for at nearly all times during this fee<ling 
trial the handling and weights of the birds indicated it. 

At the close of the experiment the hens were all confined in small pens 
and given all they would eat of the same rations they had been receiving. 
After 6 weeks 19 of the 28 hens were killed and dissected. Data with 
regard to the live weight of the fowls, the weight of different parts of the 
body, and the relation of live weight to dressed weight, of lean meat to 
dressed weight, etc., are tabulated. The general average of the fowls 
killed showed the fowls receiving the more nitrogenous food to have 
become fatter than those receiving the corn-meal rations ; but tlje author 
believes “ there is no doubt that most of the fat was accumulated during 
this period of close confinement and heavy feeding without much exer- 
cise.’’ The bones of those hens which had received the corn meal ration 
continually for 2 years “ were, on the average, for each lot, heavier.” 
The number of eggs laid h} the same hens during the second season 
was but little less than that of the first season.” Tlieir average size 
was as follows : 



Firnt 

year. 

Serond 

jeai. 

Sntftlb'r hnwl**, nitrftjiwiions ration ..... ...................................... .... 

Onnt'es, 

1. H,’> 

Ouiice«. 

2 09 

Smaller hivcwlM, cuiboiiacrtuis ijUumi ........... 

l.Oi 

1.09 

2.21 

2.24 

burgoi iiitrosoiuma ration .......... 

2.12 

JLiirjTor btoutln, carbounurouH rAlion 

2.12 



The cost of feeding hens entirely from tho feed box for 4 months 
between the first aud second laying season, is calculated at about 19 
cents per fowl for the smaller breeds and 24 cents for the larger. Unless 
pullets can be produced at less cost there would appear to be but little 
advantage in replacing hens for the first year, as is so often recom- 
mended, except where great difference in the market value of 1 aud 
2-year-old fowls exists.” 

General oonelmions. 

The results of several feeding experiments indicate that for laying fowls of smaUex 
breeds Indian corn or com meal can be fed in unito larj]:e proportion with a consid* 
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or«al)le margin in its favor over certain more niirogenoiis foods; bnt that while 
smaller fowls* even when confined, suffer little serious disadvantage under the ration, 
larger breeds will not endure for long periods a 'very largo proportion of corn meal in 
their food, and unless at liberty, will do bettor with a somewhat more nitrogenons 
ration. 

New York State Station, Bulletin No. 30 (New Series), Nay, 1891 (pp. 16). 

Cabbages anb oaultplowers, imported vs. Ambrtoak seed, 
P. Collier, Pn. D. (pp. 465-470). — A report of tests made at the 
station in view of the fact that it has been claimed that better results 
may be obtained with the cauliflower and cabbage seed grown in this 
country, especially in the region of Puget Sound, Washington, than with 
imported seed. Details are given in five tables. In 1889 a test between 
Eastern and Puget Sound cauliflower seed resulted in favor of the 
latter. In 1890, imported. Long Island, and Puget Sound seed of both 
cabbages an<l cauliflowers were used. 

The rcsnlis soorii to show that neither the TiOng Island nor the Pngot Sound seed 
is in any way inferior to the imported seed. * * » The largest and hoavipst seed 
made a quicker geriiit nation and a more vigorous growth immediately after being 
transplanted. Those are both valuable considerations, as it often happens that ai 
severe drouth or the attacks of the flea beetle cause the loss of a large number of 
plants in the seed bod or before they recover from the shoek of transplanting, * * ** 

Only about hailf (RSAG percent) of the cairly-p hinted caiulillowers developed beads, 
while 96.12 per cent of the lato-plaiuted roachotl imiiupity. In the caiso of the cab- 
bages, 75.GI per cent of those planted early niado marketable heads, although half of 
the varieties were those usually termed winter cabbages and seldom planted for 
summer use. The late planting of cabbages gave 90.34 per cent of marketable 
heads. 

Prom a financial standpoint, however, the early planting gave more 
remunerative results. 

Tomatoes, comparison op methods op growing, P. Collier, 
Ph. D, (pp. 471-478). — ^Tabulated data of yields and .descriptive notes 
on the varieties compered are given for an experiment, which is de- 
scribed as follows : 

In these tests 7 plants oaoh of 19 of the newer varieties of tomatoes wore u.sod. 
The xdants were sot in a young vineyard that ha<l been top-dressed with bone inoal 
at the rate of 20(J pounds per acre, the soil being in a good state of tilth. In Setting 
the plants, each row was run oast and west. A wire trellis was then run north and 
south, to which the eastern plant of each variety was trained. The next plant in 
each row was trimme<l at frequent intervals, thus allowing the sunlight to i>onotrato 
to the soil and also roaoli every frnit. Tiio 3 following x>lants wore allowed to grow 
at will. The sixth x>laiit was trained to a stake, being tied up as required, and the 
extreme western plant was trained to a wire trellis. The trimmed plants in almost 
every case gave the first ripe fruits, bnt both tho west trellis and staked plants 
ripened 10 fruits as early as did tho trimraed plants. Both the west trellis and staked 
plants of every variety yielded a very small crop. This is accounted for by the fact 
that there was a heavy clay knoll runnlug through the vineyard. * * ^ During 
the frniting season there was a very heavy rainfall. In. every cose but one 
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tlie yield of ripe fruit was smaller than the yield of green fruit, making the yield ot 
ripe tomatoes fall below tbe ayerage. In this immediate vicinity the green fruit sold 
for about as much as the midsummer ai^d late ripe ones, causing but little loss to the 
grower. It will also be noticed that the plants allowed to grow at will gave a larger 
yield per plant than any others, but the fruit was much later in ripening, in fact the 
greater portion of green fruits wore picked from these plants. 

Tbe fruits on plauts tied to trellis or stake were on an aveiage of larger size and 
more symmetrical. For a small gaiden, either system will bo found preferable to 
allowing the vines to grow at will, but in commercial growing the advantages are 
not enough to i>ay. The Cheiniii, Eaily Enby, and Cleveland No. 115 proved the best 
of the early vaiieties. Matchless, McOiilloms, and Cleveland No. 57 gave the largest 
yield. 

Tomatoes FROM GREEN and ripe seed, P. Collier, Pn.D.(i)p.478- 
480), — Brief notes ou experiments carried on during 8 years (1883-90). 
The results up to 1890, as summed up in the Animal Keport of the sta- 
tion for 1889 (see Experiment Station Kecord, vol. ii, p. 598), indi- 
cated that the green seed would produce earlier and more numerous 
but smaller fruits, together with weaker vines. 

The season of ISOO gave much the same results, the plants from immature seed 
ripening fruits 10 days in advance of those from mature seed; the growth of vines 
in 1890 w’as more vigorous than in previous years and the finite larger. This w-as 
probably due to the fact that the specimen fruit selected for seed in 1889 was of large 
size, and while very green had nearly obtained its maximum development. * * * 
It is yet a question of how much further towards a perfectly ripe fruit it will be best 
CO go to procure seed that will give more vigor of plant and still retain the early- 
rixjeulug qualities of immature seed. 


Oregon Station, Pirst andSecond Annual Reports, 1889 and 1890 (pp. 13 and 18). 

These include financial statements for the years ending June 30, 1889 
and 1890, the regulations of the board of regents of the State Agri- 
eultural College for the government of the station, brief outlines of the 
work, and a synopsis of Bulletins ISfos. 1-7 of the station. 

South Dakota Station, Bulletin Bo. 24, Hay, 1891 (pp. 15). 

Experiments wite corn, L. Foster, M. 8. A. (pp. 162-164).— A 
brief account of the results of experiments with varieties of corn and 
on the time and thickness of planting and methods of cultivation, 
carried on at the station during 3 years (1888-90), A previous report 
ou this series of experiments was published in Bulletin Bo. 9 of the 
station (see Experiment Station Record, vol. i, p. 18). Tbe original 
purpose of the experiments was to find out whether corn could be suc- 
cessfully grown in this section. Tabulated and descriptive notes are 
given on 14 flint and 7 dent varieties which have proven best adapted 
to the part of South Dakota in which the station is located. The 
experiments thus far made indicate that, (1) the best time for planting in 
this locality is between May 10 and 20, and (2) that the season of 



growth before injurious frosts is about 100 days from May 15. Exper- 
iments in 1890 with different distances of planting iu hills and drills 
and with deep and shallow cultivation, are brieiiy recorded. 

Tennessee Station, Bulletin Vol. Ill, BTo. 6, December, 1890 (pp. 14). 

This coniaiiis an index to vols. i, ii, and m of the bulletins of the 
station. 

Tennessee Station, Bulletin Vol. IV, No. 1, January, 1891 (pp. 54), 

OEAu aRASS HAY, 0. W. Dabney, je., Ph. D. (pp, 4-8, fig. 1).— Brief 
descriptive notes on crab grass (Fainciini sanguinale)^ >vith tabulated 
results of analysis of this and other plants. In a brief introduction to 
the bulletin the director of the station makes the following statement 
regarding this plant : 

Throughout the Northern and Middle States crab grass, or fiugor grass as it is 
sometimes called, is regarded ouly in the light of a wood and a pest. In this State, 
while often playing the part of a weed (and a very persistent one too) in gardens 
and hoed crops, crab grass under certain conditions bocoiuos of much value both for 
summer pasturage and for hay. It springs up in corn and grain fields after these 
crops are harvested, and frecpiently yields a large amount of hay, which though 
bulky, is, as determined by the chemist, more nutritious, weight for weight, than 
timothy. 

The results of analyses made at the station and elsewhere are 
reported iu the following table : 


Compoitiiion of various Muds of half and grass. 




In 100 parts of dry matter there are-^ 


Moia- 

turo, 

Protein 
or ill 
buiui- 
nolilH. 

Ether 
extract 
or fiits. 

Nitrogen* 

fnwioK- 

tinctor 

cailio- 

liydiates. 

Orndo 

liber. 

Crude 1 

asii. 

Total 

nitro* 

gou. 

Albii* 

iiilnoid 

nitto- 

gen. 

Nutri. 

tive 

ratio. 

A.nAropoaoin> anwmus. 

S.40 

4.25 

2.00 

58 83 

31.06 

3.02 

0.68 

0.60 

1 to 15,0 

TallivUtop 

TiuioUiv lia'i* 

8. 71 

6.62 

8 62 
0.62 

2.46 

3.02 

3.85 

r4.i-5 
40.34 
38.04 j 

31. 56 
33. 02 
41.07 

4.62 

5 10 
6.52 

1.06 

1 38 

1.00 

1 to 0. 2 
1 to 0.4 
1 to 4. 0 

( h'chai <i*gra.\s Ii,iy * . . . 
Crab'grarts bay, ours, 

"‘iioi 

1 56 

1.29 






1881) 

5.08 

0.25 

2.03 

45.84 

27.10 

8.83 

1 AO 


1 to 5.7 

Crab bay, ouii*- 

A. 

(!) 

ISUO 

5.87 

10.12 

3.G8 

53.06 

20.82 

7.32 

1.02 


lio 6.0 

Matura crab 0. 



1.00 

1 

Itichanlsoa 

Oiub «rah‘>i cut Juno 

14.30 

0.78 

3.82 

42.70 

32.00 

12.61 

1.67 

1.06 

X to 5.0 

2i, C. Riolwwltjou. .. 

76.00 

1 

23.13 

1 

4.84 

37.09 

10.03 

15.01 

3.70 

(t) 

1 to 2.1 


*!N’ew Yoik State Stiitios Annual Report for 1P88. 

i^^j^'Bepaitment of Agriculture, Division of Botany, Spooial Bulletin on Griasses and Forage 
I Not delerinined. 


SOBGHTTM AS A FORAGE PLANT, P. P. Kepativbe (pp. 0-14).— Com- 
piled notes on the advantages of sorghum as a forage plant, with brief 
accounts of experiments by the author in raising this crop and feeding 
it to animals. In the case of dairy cows it was found to be desirable to 
combine cotton seetl or cotton-seed meal with the sorghum in order to 
keep up the yield of butter. 
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Test op peeding yaltje op first and second crops op oloter, 
0. S. Plumb, B. S. (pp. 15-20). — ^The following experiment to compare 
the feeding value of first and second crops of clover liay in fattening 
steers was made during the winter of 1880-90. Pour grade Sliortlioru 
steers about 2 years old were divided into two equal lots, and fed rations 
containing either first or second cuttings of clover, with wheat bran and 
corn meal, during 14 periods of 10 days each. The animals were fed 
alternately on the two rations, loti receiving first-crop clover, while lot 
2 received second-crop clover, and«7iee versa. Out wheat straw was fed 
to some extent with the second-crop clover. The composition of the 
clover and straw is given as follows : 

CompoHition of first and second-crop clover and wliuit straw, 

[Averages for two analyses iu.ido at diifeieiit periodH.] 



Clover. 

Wheat 

stiaw. 

Fiist 

crop. 

Second 

crop. 

Per cent. 
8 29 
7.1.3 
31.28 
2.26 
13. 12 
87.92 


Per cent 
8.01 
7.09 
23.05 
3.84 
32.94 
44.07 


Crnde ash 

Oi'nde celluloHH - 

C/tude fat 

Crude protein ^ 

NJtiogeu-Uee extract 


100. 00 

100. 00 

100.00 


The first-crop clover “ was well eaten,” but the second-crop clover 
*‘was eaten relnctautly, and its ase was accompanied with more or less 
salivation.” The food cunsanied and the gain in live weight of the four 
animals while on each ration are calculated as follows : 


coni«»i^d and live leeiuUt yained by four eteen. 



Clover. 

Stiaw. 

Bran. 

l| 

oa 

Gain ia 
live 
weight. 

"First crop ................ ............... 

Poimdf,, 

3,401.50 

1,050.25 

PovntU, 

Pounds, 

1,010.00 

1,008.50 

l^ounds. 
2, 020. 00 
2,310.50 

Pounds. 

038 

100 

<>i*i)p .... ..... 

1,076.75 



“According to these figures, it re<iaired of first crop of clover and 
grain 10 pounds of food to 1 pound of gain. It required of second 
crop of clover and grain 54.0 pounds of food to 1 pound of gain.” 

Pastpsb asAssss, P. L. Sobibnbb, B. S. (pp. 21-25, plates 3).— 
Descriptive notes on Texas blue grass (Poo araehnifera), velvet grass 
{Eohus lanatm)^ and Tennessee fescue or glaucous creeping fescue 
{Festuca ruibray var. glaticescem). Of the three plates with which the 
article is illustrated, two are from Beal’s G-rasses of liTorth America, but 
the third is original. Tennessee fescue is the name given by the authoor 
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to a variety of Festuca rubra, first discovered by Dr. A. Gattinger ‘‘grow- 
ing on the limestone cliffs along the Cumbeilaiid lUver near Kasliville, 
in 1807.’^ As far as known it lias not been observed outside the limits 
of Tennessee. 

It is a uoar relative of the red or oivepiii^ fosciio of Europe, and liku that, liae a 
orocpiug or etoloiiiferone rout. It is thorefoie an oxoelluiit tuiMuriniug griibe, with 
goudetoyiui; <iua.litioe, and will doubtless withstand well the iraiiipnig of htock. In 
oor latitude it rouiaina green the year round, being little allected bj' diouth or tho 
Beveie oold of winter, and its great miws of Hue root loaves will yield rich grazing 
wherever it is allowed to heeouio well established, its Uowering stems grow to tho 
height of teet or more ; it hlossoins iu May, maturing its seed in July. It is to he 
recommended only for pastures, but theie, ospoeially upon woru-uut soils and hill 
slopes, we are ooufideut that it will prove of gteat value. 

Tests of tliis grass will be made at the slatiou. 

Black knot op the pltjm and ckeuey. P. L. Sokibnee, B. S. 
(pp. 20-28, x>lAte 1). — Descriptive notes ou Floicrii/ktia morbosa, with 
saggestious as to remedies. The illastrations are from Orchard md 
Garden, and after Pai'low. 

Pruhino peuit trees, R. L. Watts, B. Agr. (iip. 29-31).— Gen- 
eral instructions regarding the priuiiug of fruit trees. 

Glassy-winged soldier bug, JI. E. Summers, B, S. (pp. 32, 33, 
figs. 2). — Descriptive notes ou Hyaliodcs cUripeaniH, Say, which pieys 
upon the grapeviue leaf hoppers. 

Diseases op live stock, W. B. Niles, D. V. M. (pp. 34-30).— In 
view of the fhot that a disease resembling “staggers” was causing 
serious injury to horses, mules, and cattle iu Tennessee, Dr. Niles of 
the nuiversity of South Carolina, was sent for to make an investiga- 
tion of the trouble. In this article he states that he was convinced that 
“the disease affecting horses and mules is the same as the disease 
called ‘ staggers ’ iu Virginia, North Oitrolina, South Carolina, and some 
other States. The disease afteoting cattle appesirs to be a diilerent 
trouble, aud is very probably the same as tlie trouble which annually 
appeal's iu some of the Northwestern States, aud which is by some 
called the ‘cornstalk’ disease.” 

The probable causes of tliese diseases are discussed and suggestions 
are made regarding treatment. 

Experiment station record (pp. 37-64).— Abstracts of bulletins 
Vols. I, II, aud III, taken for the most part from Experiment Station 
Bulletin, No. 2, part i, aud Experiment Station Record, vols. i and ii, 
of this Office. 

TenneBsee Statioo, Bulletui Tol. IV, No. 2, April, 1891 (pp. 21). 

Peanut crop op Tennessee, statistics, culture and chemis- 
try, L. P. Brown (pp. 65-73).— “Tennessee’s crop of peanuts for the 
year 1889 was not far from 660,000 bushels, worth, at a low estimate, 
90 cents per bushel, a total value of S496,000. The total crop of tho 
United States iu 1889 was probably about 2,700,000 bushels, lu 1890 
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the crop was mnch larger.” It costs about 40 cents per bushel to grow 
peanuts in Tennessee, and the average price to the producer is from 95 
cents to $1.05. The average crop is from 40 to 00 bushels per acre, 
and the money return is from $22 to $40 per acre. In Tennessee peanut 
growing is mainly confined to sis or seven counties in the center of the 
State. The soil used is sandy or gravelly clay, with a clay subsoil, and 
is derived from siliceous limestones and sandstones. 

Two kinds of peanuts are grown in Tennessee, viz, white and red. The white 
variety is produced in mnoh the larger quantity, as they bring about 35 cents per 
bushel more than the red. The red nut is so called from the color of the skin of the 
kernel. The white nut has a skin nearly or qni te white, but which darkens with 
age. The white nut has a more spreading habit of growth than the red, is said to be 
more prolific, and is later in coming to maturity. The red matures better because 
earlier, and yields fewer imperfect pods, called “puffs” or “pops.” 

Tabulated results of analyses by the author of different parts of the 
peanut plant, are given and compared with the analyses made elsewhere 
of this and other crops. The original analyses reported in this article 
are as follows : 


Composition of poanuts grown in Tennessee, 



Moisture. 

In 100 parts of dry matter there are— 

Protein 
or albumb 
uoids. 

Ether 
tract or 
fats. 

Nitrogen— 
free ex- 
tract or 
carbohy- 
drates. 

Grade 

fiber. 

Crude 

ash. 

Kernel of peanuts ; 

Crop, 1888 

Crop, 1880 

Peanut meal 

Peanut hulls 

Peanut hoy * 

3.87 
4.86 
10. C4 

S 8.81 

{ 7.81 

7.83 


49.35 

48.60 

6.33 

1.34 
2.17 
1.84 

17.23 

19.30 

31.67 

17.14 

13.36 

46.95 

2.37 
2.52 
6.06 
73 07 
65.81 
22.11 

2.40 

2.51 

6.31 

2.03 

3.63 

17.04 


Ash analyses of peanuts. 


In 100 parts of dry ash there are— 



Phosphoric 

acid. 

P* O5 

Potash 

KaO 

Soda 
Naa 0 

Lime 

CaO 

Magne- 

sia 

MgO 

Sulphuric 

acid. 

SO3 

Silica. 

Kernels of peanuts 

38.90 

39.85 

2,85 

4.11 

1.83 

10.40 

0 20 

Halls of peauuts 

5.63 

31.78 

7.86 

27.01 

12.60 

8.89 

^E3 1 

Leaves ol peaimt vinos. .. 

4.85 

15.00 

7.26 

50.77 

10.89 

3.57 


Stems of peanut vines 

5.34 

19.23 

7,62 

25.80 

19.67 

7.42 

■ 


Summary.-— (1) The best results in peanut growing are to be obtained only by careful 
attention to details^ such as selectiou and preservation of seed, oareful preparation 
of the ground, care in selecting seed, and good culture of the pests. Only in. this 
way can the planter always be sure of getting just returns for his labor, no matter 
what the prices are. 

(3) The peanut is one of the richest vegetable foods known. Peanut meal is fhlly 
equal to cottou-seed meal as a feeding stuC It is, however, hardly known in thia 
country ibr this use. 

334i8— JN'o, X 
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(3) Until some other use is found for them, the hulls, which accumulate in consider- 
able quantities at the recleaners, axe i»raotically a waste product, as they have only a 
small tertilizing value and aru not used as a foilder. 

(4) The practice of feeding the hay is one long established, and for this purpose it 
seems to be about equal to clover hay, especially for cattle. 

(3) Experience in Virginia and North Carolina seems to indicate that a moderate 
use of comnieroial and hoino-mtMlo fortilizers w'onld pay growiTs of peanuts in Ten- 
nessee, From the analyses and from what we know of Ihc needs of siiuiinr plants, 
it is suggested that experiments bo made with homo-mixed fortilizors giving 15 
pounds of nitrogen, 10 pounds of available phosphoric acid, and 30 pounds of potash 
per acre. 

West Virgima Station, Third Annual Report, 1890 (pp. 190). 

Report of Director, J. A. Myers, Pn. D. (pp. 4-29, jilatos 4). — 
This iuoluiles the text of the acts of Congress and of the State legislature 
relating to the station, and a financial statement for the fiscal years 
ending June .30, 1889 and LSOOj a description of the station building 
and its equipment, with ground plans and a view of the exterior; and 
brief statements regarding the work of the station. 

The oebamert industry (pp. 29-88, plates 3, figs. 6).— .In this 
article the author points out the more important factors essential to 
success in butter making, mentions the diftbront devices for raising 
cream by setting, gives the history of the development of the centrifu- 
gal apparatus so largely used in one form or another in creameries, 
describes its manner of working, and illustrates and describes several 
of the different forms. The article also contains tabulated data and 
summaries of observations on the separation and churning of cream 
for each month from November, 1889, to June, 1890, inclusive; analyses 
of swoet-cream butter; a description of the method of butter analysis; 
the results of chum tests of milk ; and full descriptions of tlie Short, 
Patrick, Cochran, Babcock, and Beimling (Yermout Station) methods 
of determining the amount of butter fat in milk, tUc apparatus used in 
all except the first being illnstrateil by cuts. 

“ The average of the chnruings of acid cream and swe.et cream for 
the period beginning November 1, 1889, and closing June 30, 18i»0, 
show that it required 3.!)5 pounds of acid cream to make one pound of 
butter, and 3.74 pounds of sweet cream to make one pound of butter. ” 

In the churn test made for 9 days to study tlie reliability of this 
method of determining the amount of batter which may bo separated 
from cream, “in live cases out of nine the overcbnrniug of the cream 
gave an average of 6.36 ounces more of batter per hundred pounds of 
milk than did churning the cream to the granulated condition. 1 n four 
oases out of nine tests the uveroharning of the cream gave an average 
excess of 3.32 ounces per hundred pounds of milk in favor of churning 
to the granulated condition. ” 

Suggestions are made as to the execution of the various quick meth- 
ods of determining fat in milk, with a table, prepared by B. II. Ilite, for 



45 


converting the degrees of the Beimling test to per cent of fat. The 
results of comparative determinations of the fat in samples of cream, 
whole milk, buttermilk, and skim milk by the Beimling, Babcock, 
Oochran, and Soxhlet methods, and the Adams gravimetric method 
are also stated. Comparing the Beimling and Babcock methods, the 
former ‘Ogives somewhat higher results in our hands than does the 
Babcock process and is more rapid.’^ The results by the Beimling 
‘^compare very favorably with the results by the Adams method,^’ and 
‘‘taking it all in all, we hold this method of analysis of milk in very 
high esteem.” The results by the Babcock method, “while very uni- 
form among themselves, ran appreciably lower than analyses made by 
the Adams method.” This was especially true in the case of skim milk 
or buttermilk. 

In the limited number of comparisons of the Oochran and Soxhlet 
methods with the Adams, the results varied from those by the Adams 
method by 0.2 per cent or over in about half the cases, the difterence 
being in several cases over 0.4 per cent of fat. 

Ebpobt of Botanist and Mioboscopist, 0. P. MiLLSPAuan, M. 
D. (pp. 89-144, plates 4, figs. 17). — This includes brief statements 
regarding the flora of West Virginia 5 notes on a tour of observation in 
the State made by the author in the summer of 1890 5 brief descriptive 
notes on sixty species of trees and shrubs growing on the campus of 
West Virginia IJuiversity 5 a list of the native trees and shrubs of the 
State; a brief account of an experiment begun in 1890 with several 
varieties of Austrian basket osiers ; notes on the Canada thistle {Omctis 
arvensis), which were also published in Bulletin I^o. 10 of the station 
(see Experiment Station Eecord, vol. ii, p. 745); and a somewhat 
detailed account of the processes and apparatus of photography in its 
ai>plioation to station work. The report is illustrated with a map of W est 
Virginia, two plates showing the Canada thistle at different stages of 
its growth, and numerous cuts exhibiting different pieces of photo- 
graphic apparatus. 

Tho boundary line of West Virginia has become a synonym for irregularity, the 
truth of which a glance at the map accompanying this report will show. Tbe topog- 
rai>hy of the State might be comprised also, suggesting as it does an immense held 
over which a gigantic plow, drawn by a powerful griffin, which, goaded into frenzy 
with the trident of its Plutonic follower, had left in its erratic leaps and flights a con- 
fused maze of deep and irregular furrows. This topographical condition is mainly 
due to tho great number of rapid-flowing streams, which, rising in the higher moun- 
tain ranges of the eastern and southern borders, pass in varied courses through the 
State to augment the Ohio west and northwest and the Potomac in the northeast. 

Among the low as well as the loftier mountain ranges, there is comparatively little 
table-land ; and in the valleys a like absence of extensive bottoms, except along 
Tygart’s Valley Biver in Bandolph County, xhe Creat Kanawha, and the Ohio. The 
absence of ponds and lakes is remarkable, not one to my knowledge existing within 
the boundaries of the State. 

The predominating soil of the hills and valleys is clayey and sandy alluvium, stiff 
clay, and loam, with some calcareous matter admixed in certain sections. The rookei 
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ai6 priucjpally sandstone, limestone, and shale. The special features of tho now very 
fertile and then quite sterile soils compounded of the above deposits and rochs, we 
need notenter into in this place ; suffice it to say that onr soils give us a varied ilora, 
and one often widely ditferont in localities only a few miles apart. * * * 

With the exception of a few transient botanists \yho have \\ orbed over, for their 
own personal pleasure, the neighborhood of some vacation resort in tho t^tato, tho 
only attempts at obtaining a knowledge of the vegetable lesonrces of the State may 
be summurissed as follows : 

18()7 and 1871, Dr, A. S. Todd, a^ chairman of a committee of the Medical Society 
of West Virginia, published a list of the medicinal plants of West Viiginia. This 
list contains an enumeration of 0 trees, 7 shrubs, and 00 herbs. 

1870. Mr, DissDebarr, State commissioner of inimigratiou, iu his Handbook of 
West Virginia, compiled a list of the timber trees of the State, in which ho omi- 
merated 52 species and added 12 species of shrubs. 

1870. Professor Fontaine in compiling his portion of the centennial volume upon 
the lle&ourcos of West Virginia, listed more carefully the forest trees, shrubs, and 
medicinal plants of the State, drawing the last from the publication of Dr, Todd, 
This w'ork contains an enumeration of 69 trees and 16 shrubs. 

1878. Profs. H. N. Mertz and G. Guttenberg published a check list of tho flora of 
West Virginia, being au account of work done along tho upper Ohio bottoms, and 
in the mountains of tbe northeastern i>ortion of the State, the latter while located 
at Harpoi*s Ferry. This list enumerates bfltiees, 37 shrubs, and 494 herbs. 

Miss Verona Mapol, preceptress of the high school atGleuville, Gilmer County, has 
quite thoroughly worked over her immediate vicinity in connection with her school 
duties. Siie r<»poris 42 trees, 2:3 shrubs, aud 290 herbs. Her list does not inelnde tho 
commoner weeds aud herbs, nor the grasses or sedges. 

Judge Frank A. Guthrie, of Point lUcjisaui, at tho mouth of tho Groat Kanawha 
Kiver, has oan'fully worked his vicinity, which includes the bottom lands of tho 
Ohio and Kanawha Bivors and the adjacent ridges. 

Eepoet op Entomologist, A. D. Hopiqns 145-180, plates 2).— 
This includes notes on a number of species of farm and garden insects 
and a preliminary report on investigations of forest and sliade-tree 
insects. 

Farm and gardmi hmets (pp. 147-163). — ^STotes are given on the fol- 
lowing insects, including accounts of life history, observations by the 
author, and statements regarding experiments with insecticides: 
Striped flea beetle {Phyllotrefa mftata)^ sheep tick {Melophagns oinnm)^ 
plum curoulio {Conotraehelm nenupliar)^ codling moth (Garpocapsa 
pomonella)^ imported currant worm {Nmatns rentricoBUs)^ house fly 
[Ahma domesfha)^ Colorado potato beetle {Doryplwra 1^-Uneata\ cur- 
rant worm [Frintiphora grosmiilimai)^ white grub (LuchxoHterna fHsca\ 
wire worms, cabbage worm (Pleris rapeo)^ cabbage pionea (Pionea rimo- 
saliii)^ apple tree tent caterpillar {CUslocampa americana), stock borer, 
grain plant louse {Siphonoplwra avenw)^ peach tree borer {^Egeria avi- 
tiosa), apple tree borer, Jiorn fly, and raspberry gouty gall beetle 
(Agrilns ruficolUs). The account of the raspberry beetle is accom- 
panied by a plate containing nine original figures. Two parasites were 
discovered by the author on the larvee of this insect, which were deter- 
mined at this Department to be, respectively, a new species of Bracon 
and Oliaritopus magnijicm. 
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Forest and shade-tree insects (pp. 164-180). — ^Au account is given of 
observations by the author in August, 1890, on locust trees iu the 
vicinity of the station, which were seriously injured by the ravages of 
insect pests. 

The region thus affected, so far as I have since ohaerved, extends through Doddridge, 
Harrison, and Preston Counties, from Grafton westward to near the Wetzel County 
line, from Fairmont through Monongalia Countj*' to the Pennsylvania line, and from 
Piedmont southward through Tucker, liandolpb, Upshur, and Lewis Counties. The 
trees are unaffected through Eitehie and Wood Counties and along tlio Ohio Eiver, 
as far as was observed, the leaves being fresh and green at the time they seemed to 
he dying in the infested districi’s mentioned. This dead and scorched appearance of 
the locust trees at a time of year when they are noted for their beautiful green foliage, 
was. as far as can at present be learned, ffi*st noticed in Harrison County about the 
year 1885, when a few scattering trees were ol>8erved to turn brown. The number of 
trees thus affected rapidly increased each year until every tree, bush, and sprout of 
this species looked as if it had been killed by lire. This tionble continued to spread 
until at present at least one fifth of the State is affected. 

While over forty species of insects were found to be feeding on different parts of 
the affected trees, one species, the locust hispa, appeared to he the principal cause 
of the trouble. * 

ISTotes are given on the locust hispa (Odontofa dorsalis), 0. nervosa^ 
locust borer (Cyllene [Clytiis] rohinUv), locust tree carpenter moth 
{Xyleutes rohinm), locust sprout and twig borer, yellow locust midge 
(Oeoidomyia rohmim), six undetermined species of leaf miners, locust- 
skipper butterfly {Budamus tityrus), aud seven undetermined species of 
locust leaf rollers aud pasters. A plate containing nine figures illus- 
trates the article. 

An account is also given of observations by the author and of infor- 
mation derived from other sources, regarding the causes of the death of 
large tracts of black spruce {Picea mariana) timber in West Virginia. 

The following summary is taken from the report : 

The spruce forests of West Virginia are estimated to exceed 500,000 acres. 

Isolated portions in these forests are dead, possibly to the amount of 150,000 acres. 

While conducting an investigation in one of these afi’ected portions fCheat Moun- 
tain region] the author observed that all of the characteristic dead trees there boro 
abundant evidence of the attack of insects belonging to the family Scolytidu'), 

A number of small trees were found partly dead and dying, near where trees had 
been cut last summer. 

Great numbers of bark and timber beetles were fonud in the bark and sap wood of 
these dying trees both in the green and dead portions. 

Three species of parasites ('lyujonoderus, IIHovuh, and iSplnfhei*u8, n. sp.) of these 
beetles were plentiful, and were noticed flying around and on the hark of the infested 
trees. Some of them wero observed with their ovipositors inserted into the bark, 
while others were entering and emerging from the burrows made by the beetles. Here 
evidence was obtained of the possibility of these beetles being destroyed or reduced 
by natural .means to snch an extent that they could no longer be destructive to trees. 

These same beetles were found to be very plentiful in the logs, stumps, and tops 
of last summer’s cuttings near these dying trees. 

There was very little evidence of the attack of these beetles on the stumps and tops 
of the 1887 cuttings, indicating that at or near the time the timber ceased dying la 
this locality these insects were not plentiful. 
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The conclusion arrived at from personal observation and notes leads me to believe 
that the death of the trees is probably due to the com!). nod effect of two causes: 

(1) The ravages of the insects primarily succeeded some injury to probably a few 
trees in isolated localities. 

(2) When the conditions were no longer favorable to tboir existence in the injured 
trees, and they had increased to great numbers, the possibility of their attacking the 
healthy trees from sheer necessity and continuing to spread until checked by some 
natural cause, seems to me evident. I roach this oonclnsion from the fact that X 
have found these same seolytids working in the green, sajipy w^ood and bark. 

Still further investigations will bo made in the spruce forests of the State in this 
and other localities, and a final report will apxmar in a future hiilletin. This bulletin 
will also contain a list of all insects taken in those forests, and such other additional 
facts as may bo determined. 

EEPOET op AomiOTJLTtTEIST, U. D. JOHNSON, M. A. (pp, 181-186).— 
Brief statements regarding the plan on which the station condnets 
cooperative experiments with farmers, and the farmers’ institutes carried 
on under the auspices of the station. 

Wisconsiu Station, Bulletin No. 27, April, 1891 (pp. 13). 

The feeding taiate of whey, W. A. IIbnky, B. Age.— “One 
hundred pounds of average milk contain about 13 parts of solids. In 
the process of butter making most of the fat is removed by skimmiug, 
leaving nearly all of the other solids. In cheese making the casein is 
eoagulated by rennet so that nearly all of it is recovered. Most of the 
fat goes with the casein also. The albumen, a valuable food product, 
is not coagulated by the rennet, but remains in tbe whey, as does most 
of the ash.” The constituents of 100 imnnds of average milk, and of 
the buttermilk aud skim milk, or the whey &om the same, are calon* 
lated as follows : 

Ingredients 100 pemde of whole milk and the hg-produeU from the same. 


One hundred puunda of avenuie full milk oontaiu uhout . 
The Rkitn milk ami buttemilk together l^oni the above 

lOOpouiulH 'would contain about 

The whey ftotn the above 300 imumlb would contain abuut. 


Oafluin. 

Albamon. 

Tat. 

Sugar- 

Ash. 

Lha. 

Lha. 

JTMe 

Lbs, 

Lbs, 

3.5 

U.7 

3.5 

4.5 

0.7 

3.4 

0.7 

0.3 

4.4 

0.7 

0.1 

0.7 

0.4 

4.3 

0.0 


Four feeding trials were made with irigs during the fall aud winter 
•of 1890-91 to ascertain the value of sweet whey for pigs, aud the most 
advantageous manner of feeding it. “In each trial one lot of pigs 
received grain only. This consisted in one instance of corn meal aud 
.shorts, half and half; in the others, of two thirds shorts to one third 
■corn meal. Three pounds of water were mixed with each pound of the 
grain ration to form a slop ; in the other cases, whey in varying pro- 
portions was fed mixed with the meal to form a slop. In all coses the 
whey was fed sweet.” 



49 


The first trial was with 12 pigs, from 5 to 5 J months old at the begin- 
ning of the trial, and lasted from. November 17 to December 22. The 
grain mixture consisted of equal parts of corn meal and shorts. The 
four lots of 3 pigs each received the following rations : Lot I, grain 
mixture and water j lot II, 2 pounds of whey to 1 pound of grain mix- 
ture; lot III, 9 pounds of whey to 1 pound of grain mixture ; and lot 
IV, 10 pounds of whey to 1 pound of shorts. 

The second and third trials extended from February 23 to March 30. 
The same pigs were used in the second trial as had been used in the 
first, but the division into four lots was such as to form new groups. 
Sixteen pigs, about 6 months old, were used in the third trial, and 
were divided into four lots. The grain mixture in both trials consisted 
of one part by weight of corn meal to two of either shorts or middlings 
The several lots in both trials were fed as follow^s : Lots I, grain mix- 
ture and water ; lots II, 3 imunds of whey to 1 pound of grain mixture; 
lots III, 6 pounds of whey to 1 pound of grain mixture; and lots IV, 
10 pounds of whey to 1 pound of grain mixture. 

In the fourth trial, 6 pigs, about 9 months old, were divided into two 
equal lots, and fed from March 2 to March 30, as follows : Lot I, grain 
mixture, consisting of equal weight parts of corn meal and shorts, and 
water; and lot II, 6 pounds of whey to 1 pound of the same grain 
mixture. 

For at least one week previous to the beginning of each trial the 
pigs were fed the same rations that they were to receive during the 
trial. Tabulated data showing the food consumed and gain in live 
weight by each pig are given for each trial, together with a general 
summary of the four trials by lots. The general summary of the 
results of the four trials is as follows : 


Summary of four triala. 



Food consumed. 

Total 
gain in 

Food for 100 
pounds gam. 

Groin 
saved by 
whey. 

Whey sub- 
stituted for 
100 xH)uuds 
of giain 
mixture. 


Grain 

mixture. 

Whey. 

livt* 

weight. 

1 Grain 
mixture. 

WTiey. 

FirsT trial t Average veight of 
12 Aaim.ils, 127 puuudi}. 

Lot I 

Lbs. 

486 

Lbs. 

Lbs, 

105 

Lbs. 

463 

Lbs. 

Lbs. 

Lbs. 

tl... 

504 

1,058 

2,124 

2,226 

154 

327 

687 

136 

505 

Ill 

3UU.5 

117 

257 

1,815 

1,871 


881 

663 

IV 

215.5 

119 

181 

282 

Second tiial: Aveiage \(re!glit 
of 12 animals»240 pounds. 

627.6 

101 

SSI 



11 

627.5 

1, 85C 

161 


1, 153 

231 

490 

Ill 

453 

2,’ 676 
3,450 

124 

305 

2,158 

2,620 

256 

m 

m 

IV 

347.5 

132 

263 

358 

Third tn ial : Average weight of 
16 animals, 140 ponods. 

Lot I 

632.5 

130 

486 


TT , 

632.5 

1,871 

2,710 

3,509 

170 

372 

1,100 

114 

964 

irr 

454 

157 

280 

1,726 

2,309 

197 

876 

IV 

352.5 

152 

233 

254 

909 

Fourth trial: Average weight 
• of 6 animals, 322 pounds. 

i 

548 

B5 

689 

TT , 

394.5 

2,^ 

111 

356 

2,069 

284j 

7^ 

^ 

. 
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The average of the ten lots shows that 760 pounds of whey effected 
a saving of 100 pounds of the corn meal and shorts mixture by partial 
substitution. * * * The tables seem to show that the whey has 
increased the availability of the ration by more than the solids added 
to it in the whey.” 

Reference is made to experiments by Fjord,* in which 1,200 pounds 
of whey left in the manufacture of cheese from centrifugal skim milk 
were equivalent to 100 pounds of barley or rye meal, when fed as a 
partial substitute for the latter. 

The author gives the following conclusions from his experiments : 

(1) We were not successful m maintaining pigs on wiey alone. 

(S) Pigs fed on corn meal and sborts with water required 552 pounds of the mixture 
for 100 pounds of gain. 

(iO When whey was added to the corn meal and shorts mixture it produced a 
maiked saving in the amount of grain required for good gains. This was ti no for mix- 
tuies varying from 2 pounds of whey to 1 of grain up to 10 pounds of whey to 1 of giain. 

(4) It was found when using whey as a partial substitute for grain that 760 pounds 
of whey eidected a saving of 100 pounds of the corn meal and shorts mixture. 

(5) Using these dgures^ if corn meal and shorts are valued at (12 pei ton, then 
whey is worths cents per hundred iiounds; at J»15 per ton for the coin meal and 
shorts, whey would be worth 10 cents per handled weight. 

(6) Shorts, pea meal, and oil meal or like feeds should be mixed w itb whey for 
growing animals. Some corn may be fed at all times, the propoition increasing as 
the animal approaches maturity. 

Wyoming Station, BuHetin No. 1, May, 1891 (pfiJ 24). 

OfiGANIZATIOK OP THE STATION, D. MoLABEN, M. S. (pp. 3-6).— 
The station was established as a department of the Univer»sity of 
Wyoming by an act of the State legislature, approved January 10, 
1891. The present Director was elected March 27, 1891. 

In order that the possibilities of agriculture in all parts and altitudes of Wyoming 
may be fairly tested, the trustees have established experiment farms in various por- 
tions of the State. The west central poition and the altitude of 5,500 feet above sea 
level is represented by the Lander experiment farm of 137 acres, under irrigation, 
in Fremont County, and donated by its citizens. The Laramie Plains and the alti- 
tude of 7,000 feet is represented by the Wyoming XJuivorsity experiment farm of 
640 acres in Albany County, inigated from the Pioneer Canal, aud granted by tbo 
Wyoming Central Land aud Improvement Company. The North Platte Valley and 
the altitude of 6,000 feet is represented by the Saratoga experiment farm of 40 acres, 
under the Hugns-Mullison-Beale Bitch and the Davis-Folsoiu Canal, in Carbon 
County, donated by the Saratoga Improvement Company and the Saratoga Land aud 
Irrigation Company. The northern part of the State aud the altitude of 4,000 feet is 
represented by the Sheridan experiment farm of 50 acres, under irrigation, in Sheri- 
dan County, and donated hy its citizens. Northeastern Wyoming, with the greatest 
rainfall and the altitude of 4,500 feet, is represented by the Sundance experiment 
farm of 49 acres, to be carried on without irrigation, in Crook County, and donated 
by its citizens. Southeastern Wyoming, the Sybille Valley, and the altitude of 5,000 
feet, is represented by the Wheatland experiment farm, under Ditch No. 2, of the 
Wyoming Development Company, in Laramie County, being donated by that com-* 
pany. 
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Paem work in progress, D. McLaren, M. S. {pp. 6-9). 

To facilitate the planting ami measnremeiit of crops and the keeping of accurate 
records, a foity-acre tiacc on each of the evperiment faims» has beeu divided into 3G 
oxie>acie plats, sepaiated hy crossroads, which, with tlie sunounding road, occupy the 
other 4 acres. 'These 36 oue-acio plats ha\ e the same numheis and subdivisions as the 
36 sections in a United States Government township. 

Each of the forty-acre tiacts has been plowed, and fenced with barbed-wire. 
The staple crops in many varieties have been planted on each. On the Wyoming 
University experiment farm at Laramie 6 acres are planted with cereals, 1 acre 
with potatoes, 1 with field peas, 1 with sugar beets, 1 with sorghum and corn, 1 with 
turnips and carrots, and 5 with grasses and forage plants, all in many vaiieties, for 
tests and for distribution among the farmers of Wyoming. Similar crops are idauted 
on each of the experiment farms. At the Lander experimoiit farm, finit and forest 
trees are planted. Aedal irrigation will be tested on the Saratoga experiment farm. 
At the Sheridan, Sundance, and Wheatland experiment farms extensive tiials of 
field corn are being made. The crops on the Sundance experiment farm will not be 
irrigated, as that region receives the greatest rainfall. 

In cooperation with the Department, the station has undertaken 
experiments with grass and forage plants grown without irrigation 
The aim is to find species of grass or methods of treatment that will 
benefit the large tracts of grazing laud in the State which are difficult 
to irrigate. They are conducted on 10 acres of laud near the statiou, 
which represent the average soil and climate of the Laramie Plains. 
The following species have been planted : 

Northern blue grass {jBoa nmoralis)y orchard grass {Dactylis glomer- 
ata)y switch grass {Panicim virgatum)^ Northern hair grass {Airaea^spi- 
to8a)y scarlet clover {THfolkm incarnahim)^ alsike clover (37. ligbrUlum)^ 
alfalfa {Medioago $atka)y white sweet clover {Melilotus alha)y esparcet 
or sainfoin Northern lupine {Eedysarmi eoromrmni)^ 

land clover {AnthylUs vulneraria), Galega offieinalisy hnin^t {Poiemmi 
8aiiguisorba)y Indian millet {Panicim miliaceum)^ rescue grass {Bromm 
Behraderi)y wild chess (B. in&rmis)y tall fescue {Festuca elatior)^ rye grass 
{LoJivm perennejy canary grass {Phalarls anmdinacea), Guinea corn 
{Sorglnim vulgare, var. cernuum). 

“ For comparison and test 3 acres of prairie on the Wyoming Uni- 
versity experiment farm are sowed with the same grasses, and will be 
irrigated. Five other acres of prairie will be flooded to test the efleet 
of irrigation on the natural grass.” Experiments will be tried with refer- 
ence to the retention of moisture in the soil as affected by certain alkalis, 
gypsum, native phosphates, nitrates, and other fertilizers, and the waste 
products of glass and soda works. 

PEOPOSEB work m HOETIOULTURB, B. 0. BOTPDM, B. S. (pp. 
9-15).— Work in landscape gardening and with vegetables and fruits 
baiS been begun. The comparative vitality of Northern-grown (Minne- 
sota) and Colorado seeds will be tested in field exi)eriments. Yarieties 
of grasses and forage jalants, native and imported, will bo tested under 
irrigation. A number of species of native grasses growing at the 
station or elsewhere in Wyoming are mentioned. It is hoped that ^ 
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tliorouffli botanical survey of the State may be made. The irrigation 
equipment of the station is briefly described. 

Geology of the Laeamib Plains, J. D. Oonlet, Ph. D. (pp. IS- 
IS). — A brief account of the geology of this region, from which the 
following is taken: 

lu giving the geological horizon of the Wyoming Univeraity experiment iarni; 
grass fiehlS; and garden the writer is at variance with the United Slates geological 
maps, which place the Laramie Plains in the Dakota Group. 

Prom a study of excavations made in the city of Laramie and of the red sandstone 
quarries to the north it is certain that Laramie and the grass tields are in the TrU 
assic tormation. The red sandstone strata dips about 30 degrees to the west, passing 
beneath the Big Laramie Eiver at the experiment garden, and must bo several thou- 
sand feet beneath the surface at the exi>erimcnt farm, 5i miles to the west. » » » 

Some Middle or Upper Cretaceous fossils are found S5 miles noith of Laramie, and 
also in the Laramie Group, 20 miles to the northwest. At the latter point a stratum 
of coal dips northwest toward the foothills. The crest and southeast side of the moun- 
tain, of which the Laramie Group 'was once the northwestern slope, seems to have 
been carried away. This mountain uinst have extended to within a few miles of the 
experiment farm, at which point another mountain x>robably rose to the east, the 
west slope of which was covered by the Laramie Groui), conformable with the Cre- 
taceous and Triassic beneath. The latter mountain has also been torn down by tlio 
hand of time, laying bare the Cretaceoub formation, whose crumbling and disinte- 
grated rocks, mixed with local drift gravel, form the soil of the experiment farm. 

Note on soil analysis, J. D. Conley, Ph. I), (p. 18).— Analyses 
of soils from each of tbe statiou farms will be x>ublislitt(l iu a futui-e 
bulletin. Tbe following brief general statement is made regarding tbe 
soil of the station farm at Laramie : 

“ There is enough alumiua in the soil at the 'Wyoming University 
experiment farm to give it body and a good consistency. It is a light, 
sandy loam, possessing enough of the essential ingredients for the 
native grasses to thrive well under irrigation alono. On a neigh- 
boring ranch in similar soil, the blue joint {Agropyrum glawum) has 
prodneed tons per acre.” 

Flora of the Wyoming University experiment farm, a. 
Nelson, M. 8. (pi>. 18-21).— This is a brief preliminaiy report on a few 
species of the plants found growing wild on the station farm. The fol- 
lowing species are described: TownsentUa serkea, l‘hlo,r ca’spifosa, 
P. douglmiiy Echiiwemstm simpsoni, (Enotliera m'spitom, mountain lily 
{Lenooerinum viontarmm), plantain (Plnntago eri/wdit ?), Opuatm 
rajinesgvii, Pocky Mountain bee plant {Vleome intcgri/olia), Malvminm 
coecineim, yarrow {Achillea mille/oUum), golden-rod {Blgelosla graveo- 
lenis, var. albicaulin), thistle {Cnioas scariosm), wormwood (Artemma 
pedatijidai), larkspur (Delphinium asurenm). 

Weather report for April and May, 1891, A. M. Sawin, M. S. 
(21-23). — A tabulated record of temperature and pi-ecipitation for April 
and tbe first 16 days in May, 1891, pre^iared by Dr. L. S. Barnes, of Lar- 
amie. 



ABSTMCTS OF PUBUCATIONS OF Tlffi UMTED STATES DEPARTMENT OF 
AGlllCLLTURE. 


DIVISIOlff OF STATISTICS. 

EbPORT Eo. 86 (MTE'W SERIES), JUNE, 1891 (pp. 241-302).— This 
includes articles on the acreage of cotton, wheat, oats, barley, and rye ; 
the condition of these and other crops, includiugfiuit; official statistics 
of foreign crops ; the agricnlture of Chili ; European crox) rex>ort for 
Jane; and the freight rates of transportation companies. 

smsiozr of eittoiiiioloot. 

IHSEOT Life, Vol. Ill, ^los. 9 4ND 10, June, 1891 (pp. 359-432).— 
The princix>al articles in this double number are a Beport of a Discus- 
sion on the Gypsy Moth {Omeria dispar) at a conference held at Bos- 
ton, Massachusetts, March 4, 1891; abstract of a paper on the Bavages 
of lAparis {Psilura) monacha in Germany and Means of Defense, by 
B. B. Fernow, read before the Entomological Society of 'Washington, 
March 5, 1891 ; A B^ew Scale Insect (Lecanium pruinosum, n. sp.) from 
California, by D. W. Coquillett; Notes on the Habits and Earlier 
Stages of Oryptophasa unipmetaia, Don., in Australia, by H. Edwards; 
Steps Toward a Bevision of Chambers’s Index, with Notes and Descrip- 
tions of New Species (continued), by Lord 'W’'al8ingham; DescrixUion 
of Cei'tain Lepidopterons Larvae {Pholisora hayliuniii, iSriptoyoa impe- 
rotor, Orgyia definita, and Apatela trUona), by H. G. Dyar. 

Bulletin No. 23. 

Obsertations and experiments in the practical work of 
THE Division (pp. 83). — ^This includes the reimrts of the six x)erniau6nt 
field agents of the Division for 1890, a brief summary of which was 
published in the Beport of the Secretary of Agiiculture for 1890, i)p. 
201-204. 

Ifebrasica insects, L. Bruner (pp. 9-18). — Brief notes on the prevadence 
in Nebraska in 1890 of the com root worm {Diabrotiea longieornis), cut- 
worms, corn ear worm {Eeliothis armigera), codling moth (Carpoeapsa 
pomonella), green-striped maple worm {Anisota rubieunda), and locusts 
or grasshoppers ; and a list, with brief notes, of sixty-four species of 
insects which have attacked sugar beets in Nebraska. Spraying with 
arseuites or kerosene emulsion is an effective means of^^pressing most 
of these insects. 
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yarious methods for destroying scale insects^ D. 17. Ooguillett (pp. 19- 
36). — Accounts of experiments with hydrocyanic acid gas for the red 
scale (Aonidia aurantii, Mashell)^ with washes of resin, caustic soda 
and fish oil, and of lime and sulphur, singly or together, or combined 
with salt, for the San Jom sG^\e{AsjpidlotH$2^er7iicmiis, Comstock) ; and 
with corrosive sublimate, glue, or aloes for diffeiont species of scales. 
The simplified tents used in the hydrocyanic acid gas tieatment are 
described. It has been found that orange trees are less liable to 
injury by the gas when treated at night. The resin wash was found to 
be a very elective as well as inexpensive remedy for the San Jos<S scale. 
Glue gave good results, but is comparatively costly. 

JEJxj^ei^iments with resin oom;poimds on Phylloxera, and general notes on 
California insects, A. Koehele (pp. 37-44).— Experiments with various 
resin washes for the Phylloxera in Sonoma Valley, California, are 
reported. The most satisfactory formula is caustic soda (77 per cent) 5 
l>ouuds, resin 40 iiounds, and water to make 60 gallons : 

First the boda slionlcl be disbolved over fire with 4 gallons of water, then the resin 
added aud dissolved properly, after which the reqniied water can be given slowly 
while boiling to make the 50 gallonb of compound. This will make 500 gallons of the 
diluent, suliioient for 100 plants, and coating about Si cents. 

Observations are also reported on several species of the genns Olisio- 
camj^a, a noctuid laiva {Twmocampa) which injuies Iruit trees, Oalopte- 
mis devastator, and Oamnula pelluoida. 

Entomological notes for the season of 1890, M. E. Murtfelilb (pp. 46- 
56). — Notes are given on the prevalence in Missouri of chinch bugs, 
cankerworms, cutworms, Qortyna nitela, Heliothis armigera^ Phyllotreta 
vittata, P, sinuata, Ohcetomiema pulicaria^ Conotraohelns nenuphar, i)\ar\t 
lice, Parasa ehloris, Enelea qnereeti, Empretia stimnlea, Phohetron pithe* 
eium, Limaoodes scapha, Lagoa erispata, Satnrina io, Datana angusii, I>. 
ministra, Orgyia leueostigma, lehthynra molnsa, and ITyph aiifria cvnea. A 
carabid beetle (Ploohiomis timidus) was observed to prey extensively on 
the fall webworm {Hyphaniriactinea), Four new enemies of the apple 
are described, Penthina ehionosenuu Proleopferyv spoUana, Stegaaop^ 
tll€hapyricolana,md Qeleohia intermedicUa (?). 

Under the head of experiments with insecticides arc given ac<J 0 unt 8 
of experiments with X, O. dust, buhach, arseuites of ammonia, and 
petroleum sludge. It was found that dry X. 0. dust blown from a bel- 
lows during the middle of the day is a thoroughly satisfactory remedy 
for plant lice of all kinds. The arsenites of ammonia, when used 
according to the manufacturer’s directions, one tablespoouful to a gallon 
of water, proved to be an efBcient insecticide, but badly scorched the 
leaves of peach and cherry aud slightly damaged the foliage of plum, 
apple, rose, and squash. The petroleum sludge arrived too late for 
satisfactory trial, but Miss Murtfoldt thinks that its intolerable and 
persistent odor is a serious obstacle to its general use, especially in 
small gardens. 
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WorTc of the neason^ H. Osiom (pp. 57-62). — ^ISTotes on the following 
insects observed in Iowa in 1890: Oramhiis ejisiccatus^ leaf hoppers 
(Jassidcc)^ grasshoppers and crickets in grass, PempeUa liammondii^ 
PapiUo tiirmiSy ISelaiiclna cera^ij JDatana mviistm^ Diabrotica Jongieomis^ 
D. vittata^ D. 12-imiictataj Lophyrus ahhoiii, and Tvioliobaris trinotafus. 
The last two are new to the State. Snccessful tests of arsenite of 
ammonia as an insecticide are also reported. 

Some of the insects affeeting cereal crops^ F. M. Webster (pp. 63-79). — 
This relates largely to experiments and observations during more than 
6 years, with reference to the number and development of broods of the 
Hessian fly, chiefly in Indiana, It was found that throughout Indiana 
this insect is double-brooded. The article also contains observations 
on the effect of the larvm on the plants, especially on the color, and on 
the effect of the weather in the development of the full brood, together 
with a resume of preventive and remedial measures. 

Bulletin No. 25. 

Destructive locusts, 0. Y. Riley (pp. 62, plates 12, figs. 11).— 
A popular account of the geographical distribution, destructive appear- 
ances, life history, and habits of the following species of injurious 
locusts found in the United States : Rocky Mountain locust (Galoptenus 
spretus)j lesser migratory locust (<?. atlantis\ non migrating red-legged 
locust {0.femur-rubrum)y California devastating locust (0. devastator), 
differential locust (0. differentialis), two-striped locust (0. blvittatus), 
pellucid locust {Gamnula pellmida), and American acridium {ScMsfocerca 
amerieana). The remedies and devices for the destruction of locusts 
are described and discussed. The bulletin is illustraited with a map of 
the United States, showing the distribution of the Rocky Mountain 
locust, and various kinds of apparatus used in the repression of locusts 
are shown. 

Circular No. 2 (Second Series), June, 1891. 

The hop plant louse (pp. 7, plate 1, figs, 5).— A popular account of 
the life history of Phorodon hxmidi, with suggestions regarding reme- 
dies, and descriptions of spraying apparatus, prepared in view of the 
appearance of this insect in alarming numbers in New York, Oregon, 
and Washington. Reference is made to the record of investigations of 
this insect in the Annual Report of this Department for 1888. The 
remedies recommended are, (1) spraying with kerosene emulsion or fish- 
oil soap in the spring, or preferably in the fall after hop picking; (2) 
the destruction of all wild plum trees in the hop-growing regions; (3) 
tlie baming or drenching of the hop vines with kerosene emulsion soon 
after the crop is harvested. 
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The function of the root tubercles of legnnuinons plants. — A review by H. 
W. Conn. — ^Tho fauctiou of the root tiiboroles has been as much discussed 
as their nature aud structure.* * * § At first they were regarded as purely 
parasitic and therefore injurious rather than beneficial to the plant. 
It was soon found, however, that they contained an nnnsnally large 
amount of nitrogenous matter, t and tliey were for a time supposed to be 
reservoirs of compounds of mtrogeii.f It was next discovered tliat tlie 
plants possessing root tubercles contained more nitrogen than those 
without them, aud it was thought that in some way they enabled the 
plants to obtain an extra amonnt of nitrogen from the deeper layers of 
the 80 il.§ To-day it is pretty definitely proved that they have some 
connection with the power possessed by legumes of acquiring atmos- 
pheric nitrogen. 

It is only within recent years that plants have been known to ncqnire 
nitrogen in large quantities &om the air. The classical experiments of 
Boussinganlt, Lawes, Gilbert, and Pugh were for a time tliought to 
prove that plants do not possess this power. In 1B81, Atwater insti- 
tuted a series ot experiments, which were repeated in 1882, and brought 
positive evidence of the acijuisitiou of large quantities of nitrogen from 
the air by peas during their period of growth. He concluded that it 
was extremely probable, though not absolutely certain, that the free 
nitrogen of the air was thns assimilated. Later experiments revealed 
large losses of nitrogeu during germination aud early growth. In the 
accounts of these investigations it was urged that this loss of nitrogen 
was probably caused by microbes; that it helped to explain why 
previous experimenters had failed to find proof of the acquisition of 
atmospheric nitrogen by plants, especially legumes, but that the nega- 
tive results obtaiued by the latter were also due to the exclusion of 
the action of electricity or microbes, by which the assimilation of 

* For a r^um6 of recent researoli on the nature of root tubercles, see Experiment 
Station Record, vol. ii, p. 686. 

t de Vries, Landw., Jahrb. C, (1877). 

tSobindlor, Jour. f. Landw.,33 (1&K5); Brunchorst, Bor. d. bot. Ges,,3 (1885). 

§ Ward, Pbil, Trans. Roy. Soo., 1887. 
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atmospheric nitro«:en mi^jht be aided.* Other experimenters, includ- 
ing Hellriegel and Wiltarth, Wolff, Breal, and Lavres and Gilbert, 
have since verified the conclusions thus reported in 18S1~84. To day 
it is generally accepted that legumes at least acquire large amounts of 
atmo«i)heric nitrogen. The leaves perhaps may be unable to absorb 
this element from the air, but the indications have been growing that 
the roots of the plant do in some way obtain large quantities of nitrogen 
from the atmosphere. 

The relation of the root tubercles to the acquisition of atmospheric 
nitrogen was first suggested by Hellriegel, who was aided in his work 
by Wilfarth. Their results were published in two papers.! Hell- 
riegel found that the Graminem and the Leguminosem differ radically 
from each other in their relation to nitrogen. The former can not flour- 
ish in a soil devoid of nitrogenous compounds. For a short time they 
grow readily enough, but as soon as the material supplied in the seed 
is used up the plants begin to turn yellow, become stunted, and never 
show any increase in nitrogen over that contained in the seed. They 
are, in fact, nitrogen-starved, for if nitrogen is added to the soil at the 
time that the starvation period begins, a recovery takes place. The 
Gramiuem are unable to make use of atmospheric nitrogen. With the 
leguminous plants, different results were obtained. In experiments 
with peas, Hellriegel verified previous ohservations by finding that 
these plants do undoubtedly gain nitrogen from the atmosphere. He 
observed that when they were grown in soils consisting of pure quartz 
sand thoroughly freed from nitrogen compounds, and fed with materi- 
als containing no nitrogen, the plants flourished and eventually showed 
a considerable increase iu nitrogen. In the growth of these plants in 
nitrogen-free soil he found two marked stages. The development is 
rapid at first, and continues until the reserve material in the seed is 
exhausted. Then there occurs a somewhat sudden cessation of growth, 
similar in character to the starvation period observed in Graminem. 

In the case of the legumes, however, the plant soon recovers ; its 
leaves turn green again, the growth goes on in a normal manner, and 
final analysis shows that nitrogen has been accumulated. Consider- 
able variation was noticed in the growth of plants under these condi- 
tions, even though all were treated seemingly alike. Of two plants 
growing side by side, one was sometimes vigorous and the other dwarfed 
and stunted. The vigorous plants all had tubercles on their roots, while 
the others either had none or relatively few. The recovery of the plants 

*The resnlts of the exporimonts of tiio first series were briefly reported at the 
meeting of the American Association for the Advancement of Science in 1881; those 
of the first and second series together were reported at the meetings of the British 
and American Association for the Advancement of Science in 1884, and in detail in 
the American Chemical Journal, vol. vi, p. 365, and those of the later series in the same 
journal, vol. viii, pp. 327 and 398. 

tTiigehl. d. SOVersamml. dent, Natnr.fn. Aerate, Wiesbaden, 1887, and Zeitsoh. d. 
Ver. f. Biibenz. Ind. d. d. B., 1886 and 1888. 
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from the first period of nitrogen starvation was observed to be closely 
connected with the growth of the tubercles, and the infeience was 
drawn that the cause of the renewed vigor of the plants was to be found 
in the root tubercles. Thinking that microorganisms in the soil might 
in some way be connected with this process, Ilellriegel cultivated peas 
in sods which contained no nitrogen, but which were watered with a soil 
infusion. This infusion w^as made by shaking in water soil from a fer- 
tile field, and then allowing it to settle. The water thus treated, he 
argued, would contain whatever organisms there might have been 
in the soil, and if the production of the tubercles and the fixing of 
nitrogen by plants in nitrogen-free soil was due to the action of these 
organisms, plants watered by such an infusion ought to indicate it. 
The results were very striking. All of the peas watered with soil in fusion 
showed a vigorous growth, an increase in nitrogen, and numerous root 
tiibeicles. Tliose not thus inoculated showed wide variations from vig- 
orous growth to complete failure to recover from the starvation period. 
To make the result more positive, peas weie cultivated in nitrogen-free 
soils which had been sterilized by heat. In this case no recovery from 
the starvation i)eriod occurred unless the plants were first treated with 
the soil infusion. Finally it was proved that the soil in fusion was power- 
less to produce any effect if it was first sterilized by heat. 

From these results of ITellriegePs investigations the conclusion was 
warranted that leguminous plants in some way acquire the power of 
assimilating nitrogen fiom the atmosphere, but that this power does 
not inhere in the plants themselves. In order that they may make 
use of the nitrogen in the air, it is necessary that certain organisms in' 
the soil should penetrate into their roots. These organisms growing 
m the roots of the legumes produce the root tubercles, and in some way 
enable the plants to assimilate atmospheric nitrogen. Under ordinary 
conditions these microorganisms are freely supplied to the plant from 
the soil, but in the culture experiments cited above in order to make 
sure that they would be jiresent, the plants were inoculated with an 
aqueous infusion prepared from a rich soil. 

Two other points of significance were brought out by Ilellriegel : 
(1) If plants were grown in soils containing nitrogen, they could assim- 
ilate this equally well whether root tubercles were present or not, thus 
indicating that the tubercles aie not necessary to the assimilation of 
soil nitrogen. (2) Different species of legumes seemed to have diffbrent 
species of tubercle microorganisms associated with them, for it was 
found that while soil in which peas had been growing might be well 
adapted to produce the necessary tubercles in other pea plants, it 
might not produce them in other species of legumes. 

These surprising results of HellriegePs inquiries led to other experi- 
ments on the functions of the root tubercles and the power of plants to 
assimilate atmospheric nitrogen. HellriegePs general results have been 
confirmed by several observers, among whom may be mentioned Frank, 
Prazmowski, Atwater and Woods^ Lawes and Gilbert* Be.verinck and 
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Laurent. But although, as will be seen below, there is a consensus of 
all experimenters as to the general relation of the tubercles to the 
assimilation of nitrogen, the differences regarding details lead to almost 
diametrically opposite views as to the interpretation of the phenomena. 
The most important of the recent publications on this subject are those 
of Frank and Prazmowski. These observers have been working for 
several years and have each published several papers. In 1890 each 
published a long account of the results of his previous work, and with 
it a summary of his views on the whole question. These two papers 
were published so nearly at the same time that neither contains any 
reference to the other. A review of these two papers will give us the 
best outline of the present condition of the discussion. 

The extensive investigations of Frank’* were carried on with several 
species of legumes which he cultivated in pots containing soils of vari- 
ous kinds. In one series a nitrogen-free soil and in a second series a 
rich humus was used. Sterilization of the soils was accomplished by 
heating, and be admits that the heat produced various chemical changes, 
especially in the humus, which interfered with the success of his experi- 
ments. His results indicated that legnmes do gain nitrogen from the 
air and that the power in some cases at least is connected with the for- 
mation of root tubercles. According to his experiments, however, dif- 
ferent species of legumes differ in this respect. Beans, for example, 
show no greater amounts of nitrogen when tubercles are present than 
when they are absent. For such plants the tubercle is to be regarded 
simply as a parasite. In the case of the lupine and the pea, the tuber- 
cles are of more value. Of course none of these plants grow vigor- 
ously in nitrogen-free soil under ordinary conditions, but when they are 
provided with the tubercle urgauism their growth is more vigorous, 
they develop more leaves, and they assimilate more carbon and more 
atmospheric nitrogen. But according to Frank even these plants gain 
no advantage from the tubercles if they are growing in rich soil. When 
growing in soil containing nitrogen they have no need of the microbes, 
being able to assimilate plenty of nitrogen without them. Plants grown 
in the rich humus used in some of his experiments showed an equal 
growth and fixation of nitrogen whether they developed tubercles or 
not. In some experiments plants without tubercles actually developed 
better than those with tubercles, a fact which he thought might be 
explained by the injurious action of the sterilization on the chemical con- 
dition of the soil. Frank concluded then that under ordinary condi- 
tions the tubercles are of no use to the plant. But when the plants 
are growing in poor soil, and especially in one lacking in nitrogen, they 
have not of themselves sufficient vigor to develop and assimilate nitro- 
gen from the air. The microbes of the tubercles under these conditions 
serve as a stimulant to the plant. Under their influence the plant 
takes on new vigor, grows normally, and assimilates nitcogen ftom the 
only possibly source — the air. / 

*Landw. Jahrh.j IfiCO, pp. 5S3-640. 

3348—JSro.l 6 
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Frank does not tMnk, however, that the tubercle organism is itself 
the agent of the assimilation of nitrogen. This power belongs to the 
plant and the presence of the microbe simply stimulates the plant to 
greater growth in poor soils, and hence indirectly increases its power of 
assimilating niti'ogen. In his experiments he found that the whole 
activity of the plant was stimulated by the presence of the microbe, its 
growth including its development of chloropliyl, and its assimilation of 
carbon as well as of nitrogen. He urges that other plants besides 
legumes have the power of nitrogen assimilation, though perhaps it^ 
less degree. Even some algee, he thinks, can do this. He claims further 
that his experiments show that the legumes can assimilate atmospheric 
nitrogen even when they are free from tubercles. This they can not do 
readily in poor soil, since their general vigor is here too small, but 
in rich soils they do assimilate great quantities of nitrogen and he 
thinks that they get it from the air. Moreover the cultivation of the 
tubercle organism in artificial culture does not indicate that it can 
nonnsh itself on atmospheric nitrogen. For these reasons he concludes 
that there is no ground for attributing the nitrogen assimilation solely 
to the microbe, but that it is really a property of the x)laut, stimulated 
to excess in certain cases by the presence of the microbe. While then 
the tubercle organism is of value for certain species of legumes growing 
in poor soil, it is of no value in rich soils, and for certain species it is of 
no value at all. He found no reason for believing that diil'eront species 
of tubercle organisms were associated with different species of legumes, 
and concluded that in ordinary soils in which legnmos had been grow- 
ing tbc microbe was present in snfflcieut quantities to produce an abnn- 
danee of tubercles. 

Prazmowski* has reached somewhat different conolnsious. His 
exiieriments were fewer in number, but were performed with greater 
precautions against accidental errors. The plants were all grown in 
specially prepared vessels, so arranged that the contents could not como 
in contact with any air that had not first been filtered through cotton to 
deprive it of germs. The stem of the plant protruded through a 
specially guarded opening in tho top of the vessel, and the leaves wore 
thus exposed to the air. In tho globe-shaped culture vessel ho placed 
sand which had been most thoroughly purified of all traces of nitrogen- 
ous matter by washing, and freed of all microbes by sterilizing at a high 
heat. All water used in the culture was conducted to the bottom of the 
vessel by a sterilized glass tube, so arranged as to prevent tbe possi- 
bilitv of contamination by bacteria from tho air. Into this vessel of 
pnrifiod sand he introduced solutions containing the plant foods with 
which he wished to experiment, and thoroughly sterilized the whole 
apparatus by heat. He then introduced agerminating seedling, itsing all 
antiseptic precautions. During tho experiment ho caused a stream of 
filtered air to pass through this soil, and all water used was thoronglily 

•liandw.YeM, Stat.,38(lM0),pp, 5-62; Exporiment Station Boooitl, voL n,p. 6S6. 
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sterilize*!. la this way he reduced the possibility of the inflaence of the 
contaminatings microbes to the lowest terms. After the experiment he 
made an examination of his soils to see if he had succeeded in prevent- 
ing the access of contaminating organisms. In most of bis experiments 
this had not been accomplished, but some of the soils did appear sterile, 
even after the plants had been growing for weeks, and the results of 
these experiments did not differ from the others. A special advan- 
tage of this method of experimenting was in his knowing exactly what his 
plants had to feed upon, thus avoiding all errors produced by rain or 
dust or from unknown constituents in bis soils. The great value of his 
experiments, therefore, lay in his so controlling all of the conditions that 
he could directly determine the action of the tubercle organism. 

Prazmowski’s experiments comprised four series : (1) Plants grown 
in sterilized soil, fed with nitrogen-free food, and watered with steril- 
ized water; (2) plants grown in sterilized soil, fed with nitrogen-free 
food, and watered with a water which contained some of the tubi rcle 
microbes obtained from pure cultures of these organisms; (3) plants 
grown in soils supplied with calcium nitrate, in addition to other salts, 
and watered with sterilized water; (4) plante grown in soils with the 
nitrogen ration and watered with water containing the tnhercle microbe. 
The results in all his experiments were uniform. In all cases where 
the microbe was added in the water, tubercles developed, the plants 
were vigorous, and showed by final analysis an increase of nitrogen. 
In the nitrogen-free soils watered with sterile water, there were 
no tubercles and no increase in nitrogen over that contained in the 
seed, while the inoculated plants in the same soils all showed aii 
increase of nitrogen, sometimes as mnch as sixfold. In plants fed 
with a nitrogen ration there was in all cases an increase in nitrogen, 
but the inoculated plants always showed a greater increase than those 
not inoculated. 

Prazmowski also carried through a series of experiments with water 
cultures, but with less success. In water cultures containing no nitro- 
gen he found exactly the same results as in his soil cultures. But the 
plants which he grew in water cultnres containing a nitrogen ration 
and inoculated with the tubercle organism, did not do so well. Some 
injurious disease affected them (theie were only two experiments) and 
prevented their normal growth. Their leaves turned yellow and they 
did not develop tubercles in the normal manner, although inoculated 
with the tubercle organism several times. As was to be expected, when 
analyzed these plants showed less nitrogen than the inocnlated plants 
which developed normally on the nitrogen ration. 

Prazmowski does not think it has yet been positively determined 
whether the nitrogen fixed by these plants is derived from the ffree 
nitrogen of the mr or from some form of combined nitrogen, though he 
regards it as much more probable that it is the free nitrogen. Hell- 
riegePs experiments have shown that the legumes can gain nitrogen 
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when supplied with air deprived of ammonia and nitric acid. He 
repeated the experiments of Boassingault in confined air with the excep- 
tion that he inoculated his plants. This difference changed the result 
from negative to positive, and showed that with the aid of the microbes, 
legumes did obtain nitrogen from the air when ammonia and nitric acid 
were absent. 

Admitting this conclusion, Prazmowski sees three possible methods 
by which the organisms produce their effect on the plant: (1) The bac- 
teria may produce certain substances (ferments ?) by the aid of which 
the plant is able to fix hee nitrogen in a compound which the plant 
incorporates into its own substance ; (2) the bacteria themselves may 
seize upon the nitrogen and incorporate it in compounds in their own 
bodies and then the plant may make use of the bacteria for food ; (3) 
the assimilation of nitrogen may be a function of the combined life of 
the plant and the microbe acting together, the necessary energy being 
the result of their symbiosis. Of these three possibilities Prazmowski 
inclines to the second, thinking that the bacteria, after fixing the atmos- 
pheric nitrogen in their own bodies, under the influence of the plant tis- 
sue degenerate into bacteroids and are finally absorbed by the plant. 

It will be seen that there are several points of difference between 
the views of Frank and Prazmowski. The most important is the claim 
made by Frank that the tubercles are of value to the plants only when 
growing in poor soil, while those plants which grow in rich soil gain 
an etiual amount of nitrogen whether or not they are supplied with 
tubercles. Other more recent experiments do not confirm this conclu- 
sion. Atwater and Woods * have found that the tubercles do have a 
very important relation to the fixation of atmospheric nitrogen, even 
when nitrogen is supplied to the roots in the form of nitrates. Wil- 
farth t in a recent address ciiticises Frank’s experiments as inexact and 
containing numerous sources of error. He thinks that the experiments 
by which Frank undertook to prove that other plants beside legumes 
can fix nitrogen, are unsatisfactory, the amount of nitrogen acipiired by 
the plants being within the limits of error. Wilfarth also mentions 
further experiments of his own which directly contradict the claim of 
Flunk, that the tubercles are of no value in rich soils, and promises 
soon a more complete description of these investigations. 

Brdalf made a study of the root tubercles— their composition, their 
formation through the agency of bacteria, the methods of iiiocnlatiou, 
and the gain of nitrogen by legumes, peas, beaus, and alfalfa in water, 
artificial soil and otherwise. Ho observed that inoculation could be 
readily brought about in the roots of legumes growing in water or m 
soil by piercing a root and inserting a portion of another root or other 
material containing bacteria ; that cultures of the bacteria could be 

* Am. Chom. Jour., volb. xii aud xni. 

t Land w. Vors. Stat. , 38, p, 3:32* 

t Ann. Agron., 15 (1863), p. 522. 
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used for tbe inoculation 5 and that the plants thus inoculated and bear- 
ing root tubercles gained large cjuantities of nitrogen from the air. 

Atwater and Woods* made some two hundred trials with oats, corn 
(maize), and peas in purified sand. In all cases mineral salts and in 
some cases nitrogen in the form of nitrates, were supplied in the nutritive 
solutions. In some cases aqueous infusions of the soil in which peas 
had grown were added to the solutions, in others not. Boot tubercles 
appeared upon the peas, but not on the oats or corn. There was little 
apparent relation between the soil infusions and the number of root 
tubercles on the peas. Some of the plants had large numbers of tuber^ 
cles, others did not, and this was true not only of tbe plants in different 
pots, but of the different plants in the same pot, and it was likewise 
the case whether the soil infusion had been applied or not. As the 
sand had been carefully washed and ignited at a high temperature, it was 
believed that bacteria or their spores were supplied from the air. 
IS^either oats nor maize showed any gain of atmospheric nitrogen. With 
the peas, whenever the root tubercles were abundant the gain was large. 
Where there were no root tubercles there was generally a loss of nitro- 
gen, and the amount of gain varied with the abundance of the root 
tubercles, both with and without nitrates in the nutritive solutions. 

Lawes and Gilbert t describe several series of experiments under- 
taken for the purpose of verifying HellriegePs results. They experi- 
mented with peas, red clover, vetches, blue lupines, yellow lupines, and 
alfalfa. Their plants were cultivated under three diflferent conditions, 
(1) in washed sand and fed with no nitrogen; (2) in the same, but 
inoculated with a soil infusion ; (3) in rich garden soil. Their results 
differed somewhat with the different species of legumes, but in general 
confirmed those of Hellriegel. The inoculated plants always developed 
tuberciiles and fixed nitrogen, while those uninoculated failed to do so 
with any regularity. They did not sterilize their soils and therefore 
found tubercles present in nearly all of their plants. Their results 
gave no indication as to whether the tubercles are of any value for the 
fixation of nitrogen by plants growing in rich soils. The conclusions 
of Lawes and Gilbert are especially interesting since their earlier work 
led them to deny the power of plants to fix atmospheric nitrogen. 

More recently Laurent $ has again confirmed the conclusions as to 
the relation of tubercles to the power of nitrogen fixation. Elis work 
is chiefly confined to the study of the methods of growing the microbes, 
and his paper gives no results of analysis. He succeeded, however, in 
growing the ifiauts successfully in water cultures and getting a luxu- 
riant development of tubercles and a vigorous growth of the plants. 
A thorough aeration of the water was necessary for this purpose, and 
the lack of aSration is offered as tbe explanation of the failure of other 

^Connecticut Storrs Station Bulletin No. 5 and Annual Beport for 1880, and Am. 
Choin. Jour., loo. dt 

tProe. Roy. Soc., if (1890), No. 1. 

t Ann. deVIust. Pasteur, 1891, pp. 105-140* 
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investigators. Laurent furtlier finds that the tubercle organism can be 
cultivated snoeessfully in solutions containing no nitrogen, thus con- 
firming results which had previously been obtained by Prazmowski and 
Breal, and adding a significant fact to our knowledge of the relation of 
these microbes to atmospheiic nitrogen. Although the tubercle organ- 
isms certainly grow in nitrogeu-frce solutions, Laurent has as yet been 
unable to show by analysis that they actually fix nitrogen from the air, 
on account of the small amount of nitrogen present in such cultures. 

Bummartf . — From this brief review it will be seen that our present 
knowledge of the functions of the root tubercles is somewhat as follows : 

(1) The tubercles are produced by organisms which ordinarily live in 
the soil, especially in soils in which legumes have previously been 
grown. It is not yet definitely determined whether different species of 
microbes are associated with dififereut species of legumes. 

(2) The tubercles are undoubtedly in some way connected, with the 
power of the plant to acquire nitrogen from the atmosphere. Their 
presence enables the legumes to accumulate nitrogen when growing in 
a nitrogen-free soil, and xirobably increases the nitrogen assimilation 
in all soils. 

{3} Tlie nitrogen assimilated comes from the atmosphere. In all 
P''obability the free nitrogen of the air is thus assimilated. 

(4) It has not yet been determined whether the microbe itself 
derives the nitrogen from the air and is then used by the jdant for food, 
or w'hether the power of assimilating nitrogen belongs to the plant and 
is only stimulated by the microbe, or whether this power is a function 
of the combined life of the two organisms growing together. 

Kew expeiiments concerning the assimilation of nitr(^en by plants, B. 
Frank and B. Otto (Deaf, landiv. Fresse, 18 (1891), p. 403). — Determina- 
tions of the nitrogen in the loaves of red clover, luceni, wood ])ea, cole 
i^ape, hemp, grax)e, caraway, and yellow Inpine, collected from growing 
plants in the morning and in the evening and immediately dried at 00'’ 
0., showed the leaves collected in the evening to bo richer in nitrogen 
in every case than those collected in the moiming. The difi'cronce was 
most prominent in the cases of lucern, red clover, and wood pea. The 
peicentages of nitrogen found in the leaves of these plants, milculated 
for dry matter, are given as follows : 



Evening. 

Eollowiiiff 

niornin;; 

clover 

Lucern 

Wood pea 

Per tent. 

2 087 

4 382 
4.124 

Per rent 
1.480 
2.000 
3.088 


In other experiments the influence of sunlight on the nitrogen content 
of leaves after catting, was observed. Loaves of red clover and yellow 
lupine were gathered in the morning, and while a part of thorn were 
dried immediately at 00° 0., the remainder were placed with their stems 




65 


in distilled water and exposed to the sunlight during the day. On anal- 
ysis it was found that the leaves exposed to the sunlight during the 
day contained more nitrogen than those dried as soon as gathered. 
Since the cut leaves had no connection with the plant, the increased 
nitrogen must have been derived through other means than the roots. 

A difference was also noticed in the percentage of aspaiagin in the 
water-free leaves of red clover gathered in the morning and in the 
evening : 

Eveniug, June 9 per cent asparagin.. 0.973 

Morning, June 10 “ “ “ 0.277 

The authors believe these results merit the conclusion that green 
fodders, as red clover for instance, should be cut in the evening soon 
after sundown to secure the greatest food value, and that likewise the 
food value of pasturage is greatest at this time, especially if the day 
has been bright and warm. 

Eolation of climatic conditions to the formation of nicotine in tobacco, Adolf 
Hayer {Landw. Vers. 8tat, 38, pp. 453-467). — In experiments recently 
published the author pointed out the influence of fertilizing materials 
on the quality of tobacco, and showed with reference to nicotine that 
its formation in the plant was favored by a heavy application of easily 
available nitrogenous materials, and that a high percentage of nicotine 
was in no instance observed where the supply of plant food was defl- 
oient (see Landw. Vers, Stat., 38, p. 92, or Experiment Station Record, 
vol. n, p. 457). 

The autlior calls attention to the well-known fact that young plants 
and the younger parts of the plant in general contain a comparatively 
small amount of nicotine ; also that plants which are not topped (seed 
plants) are comparatively poor in nicotine. 

To further study the conditions of growth favorable to the develop- 
ment of this alkaloid, experiments were made in 1890 with reference to 
the influence of light, heat, soil water, and the humidity of the atmos- 
phere. The author states at the outset that the effects of individuality 
on the formation of nicotine in tobacco are quite strong. To study the 
effects of temperature, plants treated otherwise the same, were grown in 
difl'erent cases out of doors, in a greenhouse with southern exposure, 
and from seed sown late in the season, so that the plant developed at 
a relatively low temperature. As the days were shorter the plants of 
the last series naturally received less light than the others. The first 
two series were harvested August 18 to 20 ; the last, November 11. The 
average amount of dry matter contained in the leaves per plant and 
the average percentage of nicotine are given for the different conditions 
as follows : 



Dry 

matter. 

Xicotine. 

Grown at low temporaturo {plantec! late). 

Grama. 

30.9 

32.5 

Percent 

3.0 

4.1 

Grown atniedinm tempeiatnre (in open air). - ...........1. ......... 

Grown at Liglt temperatare (m greonLoose) 
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The elaboration of nicotine, according to these fignrea, increased reg- 
ularly with the increase in temperature. 

The effect of light was observed by comparing the development of 
nicotine in plants grown in the sunlight with that of those shaded on 
all sides except the north side, thus receiving no direct light, or those 
grown in the sunlight but having a number of leaves covered with tin 
foil. Plants grown under these different conditions contained the fol- 
lowing percentages of nicotine : 

Per cent. 


Grown in full direct snnliglit . 

Grown in shade 

Leaves fnlly exposed to light-. 
Leaves of same plants shaded. 


52.9 

\ 4.9 
^ 1.5 


I A* Ot 

5 No. 1..4.4 
JNo. 2\0.6 
5 No. 1-2.2 
) No. 2.. 0.35 


Although the variations in nicotine content were quite large in plants 
receiving like treatment, the differences in this respect between plants 
receiving unlike treatment were greater, and indicate that direct sun- 
light had a favorable influence on the formation of nicotine, and further, 
that this effect is to a considerable extent local, since the leaves exposed 
to the sunlight produced twice as much nicotine as those on the same 
plants which were shaded. The author has shown on previous occa- 
sions that tobacco rich in nicotine is in general dark colored. He sug- 
gests that since the production of nicotine is favored by light, it may be 
possible to produce relatively light or dark leaves by cultivating the 
plants close together or farther apart. 

To study the effects of water in the soil, an attempt was made to sup- 
ply respectively 80, 60, and 40 per cent of the amount of water by 
weight which the soil was capable of absorbing, and though rains pre- 
vented this plan from being accurately carried out, these conditions of 
soil moisture were approximated. The plants grown under the differ- 
ent conditions contained the following percentages of nicotine : 


^ereenlag$» of nicotine. 



Water in targe 
excess. 

Water in excess. 

Nept as dry as practicablo. 


riant 1. 

Plant 2 

Plants. 

Plant 4. 

Plant 5. 

Plante. 

Plant 7. 

Plant 8. 


PfffcmU 

Per cent 

Psrceni 

Percent 

Per cent. 

Per cent 


Percent 

Nicotine 

1.20 

1.06 

1.76 I 

1.45 

3.10 

2.90 


2.70 


The plants receiving the largest quantity of water produced the least 
dry matter, and those which were protected from the rain and kept 
quite dry, the most dry matter. The production of organic matter and of 
nicotine was thus hindered by the presence of large quantities of water 
in the soil. These results, iu the opinion of the author, corroborate 


Harvested one month earlier. 
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statements previously made, that in fjoneral any factor which hinders 
the vigorous development of the plant is likewise disadvantugeous to 
the formation of nicotine. 

Vaiiation in the transpiration of the plants was brought about by 
covering a number of plants with glass cases eloseil on all sides, that 
is, increasing the humidity of the atmosphere, while I'thers were grown 
in the open air and allowed to transpire naturally. The results follow : 


Unhindered transpiration 

Transpiration artificially diminished 


Per cent nicotine. 
^ Plant 1.. 3.10 
i Plant . ‘2.90 
5 Plant 3.. 3.20 
J Plant 4-- 3.55 


Since in hindering the transpiration the temperature was raised and 
heat has been shown to be favorable to a high nicotine content, it seems 
quite doubtful if any good effects are to be attributed to the diminishing 
of the transpiration. 

The results of the investigation seem to point to the fact that heat, 
light, and a comparatively dry rather than an excessively moist soil 
are favorable to the formation of nicotine, and that the eftfect of these 
factors on the nicotine content is more marked than on the total 
organic matter of the plant. 

Increase of the fat content of milk by feeding cocoannt cake, B. Seinrich 
{Landw. Ann, mechpat Tereins^ ISdljpp, 05-72). — Two experiments 
to compare the eftbct of cocoanut cake and peanut cake on the fat con- 
tent of milk, were made under the direction of the author in 1889 and 
1890 at the experiment station at Eostock, Germany. The first experi- 
ment was made with two Breitenbnrg cows which had calved in 
‘February, 1880, and lasted from June 1 lo December 19, 1889. During 
this time 1 kilo of peanut cake or 1.5 kilos of cocoanut cake per day were 
fed with a basal ration composed of rye meal, hay, oat straw, and beet 
leaves or beets, and which remained as nearly as possible the same 
throughout the experiment. The cows were alternated from one ration 
to the other in periods of 3 weeks during the whole experiment, one 
cow receiving the cocoanut ration while the other received the peanut 
ration. The cocoanut ration was at all times slightly lower in protein 
but somewhat richer in fat and carbohydrates than the peanut ration. 
The milk was analyzed weekly. The average amount of butter fat 
produced per day by each cow on each of the rations was, from Junel 
to December 7, as follows: 


Butter fat produced per day. 



Cow 

Cow 

>ro.2. 

On the poannt cake Tniinn .......... .-p. ... 

KUO. 

am 

0.3G6 

mo. 

o.4ia 

On the ooicoa3mt.oak8 xatioii ............ ....... ........ 
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The daily production of butter fat thus increased in the case of cow 
^To. 2 when the cocoanut cake was fed. The author suggCwsts that the 
absence of a similar increase with cow No. 1 may have been due to a 
dislike which it showed for the cocoanut cake. He further suggests that 
the favorable action of the cocoauut-cake ration may possibly have 
been caused by the slightly increased amount of protein which that 
ration contained. 

A second experiment was made in 1890, in which the daily rations 
consisted of 2 kilos of peanut cake and 12.5 kilos of oat straw, or 5 kilos of 
cocoanut cake and 10 kilos of oat straw. Both rations contained the same 
amounts of dry matter, protein, and carbohydrates ; but the cocoanut- 
cake ration contained 360 grams more fat than the other. These 
two rations were alternated as in the previous trial, the periods in 1890 
being 4 weeks long instead of three, and the milk analyzed twice each 
week. The two cows fed in the previous experiment and a third cow 
which ate the cocoanut cake readily were used iii 1800. The first two 
had calved in April and May, 1890, and the third had given milk for 
over 2 years. The experiment lasted from June 11 to August 29 with 
Nos. 1 and 2, and to December 19 with No. 3. The results are sum- 
marized as follows: 

Percentages and total amounts of fat In m\lk. 



Percentaije of lat. 

Total amount of fat per day. 

Homing. 

1 Noon. 

Night. 

Morning. 

Noon. 

Night. 

Total 


Per cent 

PtreenU 

Percent. 

Qrwtns. 

Orama. 

Qratna. 

Grams. 

Ko. 1. With cocoanut oako,. 

3.49 

5.39 

4.39 

239 

174 


593 

With puauut oalco 

3.00 

4. 12 

3.45 

184 

124 

123 

430 

Incioasi* on cocoa- 








nnt cako 

0.43 

1,27 

0.94 

55 


57 

163 

ISTo, 2. With cocoanut cako,. 

3.28 

4.25 

3.63 

178 

121 

116 

415 

W ith ])oaiiut cake. . . . 

2.47 

3.28 

2,71 

158 

102 

00 

350 

IncrcaHu on cocoa- 








nut cake 

0.81 

0,97 



19 

20 

65 

No. 3. With cocoanut cake .. 

3.41 

5,02 

4.21 

110 

9t 

81 

30t 

With peanut <»ike 

2.81 < 

3.71 

3.48 

102 

73 1 

73 

218 

Increase on cocoa- 








nut cako 

0.60 

1.31 

! 

0,73 

17 

21 

8 

46 


The results show that in these cases the fat of the milk was consider- 
ably increased, both in percentage and total amount, when the cocoaimt- 
cake ration was fed, but they indicate a con.siderable difference in the 
animals regarding this point. No data are given as to the other con- 
stituents of the milk. 

It is to be remembered that the cocoanut-cake ration contained 350 
grams more fat than the other. The author states that the increased 
yield of butter fat might be accounted for by this increased amount of 
fat in the food, and he refers to recent experiments by Klein in Konigs- 
berg, which indicate that a part of the fat of the food may pass directly 
into the milk. 












EXPERIMENT STATION NOTES. 


ARKA.XSAS Station. — R. L. Bennett, B. S., has been appointed director. The gov- 
erning board at present includes J. T. Henderson, H. G. Bunn and B. C. Black. 

Colorado Station. — F. J. Annis, M. S., is acting director and secretary; F. Hunt- 
ley, B. S.; assistant agriculturist; and P. C. Avery, treasurer. 

Connecticut Storrs Station.— H. M. Smith has been appointed assistant chem- 
ist to the station vice II. B. Gibson, B. A., whose present address is Robert Schumann, 
Strasse 4 pt., Leipsic, Sasony. 

Indiana Purdue University.— The s^iecial bulletin on commercial fertilizers, 
issued May, l$dl, by H. A. Huston, M. A., as State chemist, contains statements 
regarding the sources of the nitrogen, phosphoric acid, and potash in fertilizers, statis- 
tics regarding the commercial fertilizers sold m Indiana in 1890, directions for held 
experiments with fertilizers by farmers, and tabulated analyses of 143 samples of 
fertilizers. 

** Twenty-nine thousand tons of commercial fertilizers were sold in the State during 
1890. This contained 413 tons of actual potash valued at $49,600 ; 837 tons of 
ammonia valued at $301,190 ; 4,698 tons of phosphoric acid, of which 9,537 tons were 
* available ’ and valued at $405,920 and 9,091 insoluble and valued at $195,460 ; making 
a total value of $882,100. Included iu this are 9,550 tons of bone, raw and steamed, 
the actual selling price of which must have been not less than $300,000. The money 
actually expended for commercial fertilizers iu Indiana during 1890 was less than 3 
per cent of the value of the nitrogen, phosphoric acid, andi)otash that were exported 
from the State in corn and wheat alone during the same year.’’ 

Minnesota Station.— Plans for a dairy building to cost $15,000 have been 
accepted, and it is expected that the building will be completed by November. T. L. 
Haecker has been elected instructor in butter making. 

Oklahoma College and Station.— The Agricultural and Mechanical College and 
Experiment Station for Oklahoma Territory have been located at Stillwater, Payne 
County. Two hundred and forty acres of land have been donated for the college and 
station, and the town of Stillwater has bonded itself for $10,000 for buildings. The 
board of directors organized June 93, 1891, includes Gov. George W. Steel, ex officio ^ 
Robert J. Barker, president; Amos Ewing, secretary; J. P. Lane, John Wimberly, 
and Artbar N. Daniels. 

Oregon Station. — G. W. Shaw has been elected chemist vice P. H. Irish, Ph. D. ; 
E. K. Lake, M. S., is no longer a member of the station staif. The station bulletins 
will hereafter be printed at the station. Pig-feeding experiments are in progress, 
and experiments with wheat will be a prominent feature of the work of tbe station. 

Pennsylvania College and Station.— J. B, Doyle, of Philadelphia, and Prank 
Knoebe, of Harrisburg, have been elected members of the board of trustees vice J. 
A. Beaver and Cyrus Eox. J. W. Fields has been elected assistant chemist of the 
station vice H. B. McDonnell, M. D. 

Utah Station.— Dynamometer tests of mowing machines and other farm 
machinery have recently been made at the station. 

Washington Station.— The station farm comprises 918 acres, 150 of which are 
under cultivation. It is estimated that the yield this year will be at least 50 bushels 
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per acre. A brick bnildinj; is in process of erection, and it is expected that ibe 
station will be equipped for its work during the coming winter. George LiJley is 
director of the station. 

Wyoming COLLEGK.—The name of the president of the college is A. A. Johnson, 
instead of T, A. Johnson, as printed in Circular No. 20 of this Oitice. 

Queensland.— Bulletin No. 8 of the Department of Agriculture at Brisbane, issned 
February, 1891, is edited by E. M. Shelton, and is made up of abstracts of bulletins 
of the Now llampshixe, Michigan, Tennessee, Missom'i, Massachusetts Hatch, Ala- 
bama College, and Louisiana Stations. 

Itus.siA.— A law enacted May 11, 1891, regarding the mamifaetnre and sale of oloo- 
iiiargarino and artificial bntter in the Empire is summarized in the M\hh Zeitung, 
No. 40, 1891, as follows : 

(1) The law understands by the term “ margarine ” the material prepared from 
fresh beef fat, after the separarion of the stearino, according to the method of Mege 
Mourids ; and by “ artificial bntter,” the material prepared from 100 parts by weight 
of margarine and 100 parts by weight of milk or 10 parts of cream. 

(2) The manufacture of margarine and artificial butter is restricted to establish- 
ments fitted up exclusively for this pnrpose. 

(3) Such establishments, as well as slaughterhonses furnishing them with crude 
niateiials, will bo under the supervision of special officials, to he appointed by the 
minister of finance. The expense of this supervision is to bo contributed by the 
manufacturers. 

(4) It is forbidden (a) to color margarine or artificial bntter the color of cows* 
butter; (&) to mix margarine or other fats with cows* butter for the pnrjiosc of selling, 
to bring snob mixtures into the market or to store in places where cows* hnrter is 
kc})t or sold. 

(5) All vessels in which it is exposed for sale must he plainly marked ** Margaiinc** 
or Artificial Butter.” Tubs or boxes containing these materials must also bear the 
name of the manufacturer. 

(G) All stores or establisbmonts dealing in oleomargarine or artificial butter must 
display in a prominent place a placard to this eiToct. 

(7) The selling of these materials in stores which are especially for the sale of dairy 
products is nob allowable. 

(8) The importation of these materials from other countries is forbidden. 

(9) The Minister of Finance and the Minister of the Interior are charged witlithe 
execution of the law, and the seeing to it that the manufacture is carried on under 
prox>er sanitary conditions. 

The jicnalty for offering adulterated cows* butter for sale, or the storing of such 
adulterated butler whore cows* butter is made or sold, is forfeiture of the material 
and imprisonment not exceeding one month, or a tine not exceeding 100 rubles {f77). 
The penalty for disregard of the other clauses of the law as to manufacture and sale, 
is forfeiture of the material and a fine not exceeding 100 rnbles. 

Station AT Darmstadt, Germany.— According to a recent report by Prof. Paul 
Wagner*, 411 samples of Thomas slag were sent to the station for analysis during 
1890. The percentages of phosplioric acid contained in those samples are grouped as 
follows: In 9 samples 10 to 12 per cent., in 72 samples 12 co 14, in 121 samples 14 to 
16, in 110 samples 16 to 18, in 73 samples 18 to 20, in 26 samples over 20, The 
average percentage was 16.21 per cent. There was also considerable variation in the 
mechanical condition of the samxdes, the percentage of tine mealt ranging from 50 
to 95; 89 samples contained less and 322 samples more than H per cent of line meal. 

* Zeitsch. f. d. landw. Ver. Ilessens. 

t Experiment Station Eccord, vol. ii, p, 523* 



LIST OF PCBLICITM OF TOE UNITED STATES DEPARTMENT OF AGRICULTURE 

ISSUED DUEING JULY, 1891. 


Division of Statistics: 

Eeporfc 2To. 80 (uew series), July, 181)1. — Report of the Area of Corn, Potatoes, 
and Tobacco, and the Condition of Growing Crops ; Freight Rates of Trans- 
portation Companies. 

Fiber Investigation, Report No. 3.— A Report on Sisal Hemp Culture. 

Division of Forestky: 

Bulletin No. 6.— What is Forestry ? 

Division of Botany : 

Contributions from the U. S. National Herhariutn, vol. i, No. 4, June 30, IhOl. — 
List of Plants Collected by Dr. Edward Palmer in 1890 in Western Mexico 
and Arizona. 

Office of Irrigation Inquiry; 

Report of Special Agent in Charge of the Artesian and Underflow Investigations 
and of the Irrigation Inquiry for 1890. 

Progress Report on Irrigation in the United States, part i. 

Progress Report on Irrigation in the United States, part n.— ‘Artesian and Under- 
flow Investigations between the Ninety-Seventh Degree of West Longitude 
and the Foothills of the Rocky Mountains. 

Division of Gardens and Grounds: 

Papers ou Horticultural and Kindred Subjects. 

Office of Experiment Stations: 

Experiment Station Bulletin No. part ii.— Digest of Annual Reports of the 
Agricultural Experiment Stations in the United Stations lor 188o. 
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LIST OF STATION PUBLICATIONS EECEIVED BY TBE OFFICE OF EXPERIMENT STATIONS 

DURING JULY, 1801. 


AguiculturaI/ Expeuimbnt Station oi? tub XlNiVKitsiTV or California: 

Bulletin No. 93, June 25, 1891.— Investigation of California Oranges and Lemons. 
The Delaware College Agricultural Experiment Station: 

Bulletin No. 13, July, 1891. — Leaf Blight of the Pear and the Quince. 
Agricultural Experiment Station of the University of Illinois : 

Bulletin No. 16, May, 1891. — Experiments in Pig Feeding; Composite Milk Sam- 
ples Tested for Butter Pat. 

Iowa Agricultural Experiment Station ; 

Bulletin No. 13, May, 1S91.— Experiment in Feeding for Milk ; Treatment of 
Fungous Diseases ; Some Insects Destructive to Grass ; Blossoms of the Orchard 
Fruits— their Relative Hardiness ; Some Observations on Contaminated Water 
Supply for Live Stock. 

Louisiana Agriculiural Experiment Si at ions; 

Bulletin No. 10 (second series).— Systematic Feeding of Work Stock aPioventive 
of Disease ; Some of the Diseases of Farm Animals. 

Hatch Experiment Station of TiiEMissACiiUhETrs Agriculiural College: 

Meteorological Bulletin No. 30, June, lb9l. 

Mississippi Agricultural Experimeni Staiion: 

Bulletin No. 15, Jtino, 1891, —Feeding ; Milk Testing Apparatus. 

New Jersey State and College Agricultural Experiment Stations : 

Bulletin No. 81, July 1, 1891,— Incomplete Fertilizers and Horae Mixtures. 
Bullotin No, 82, July 3, 1891.— The Rose Chafer or Rose Bug. 

New York Agricultural Expbrdient Station : 

Ninth Annual Report, 1890. 

Cornell University Agricultural Experiment Station ; 

Bulletin No. 28, Juno, 1891.— Experimonts in the Forcing of Tomatoes. 

North Carolina Agricultural Experiment Station; 

Annual Report of the Meteorological Division, 1800. 

West Virginia AciRicuLTURAL Experiment Station : 

Bulletin No. 14, February, 1891.— Farm and (harden Insects; Notes of the Season. 
Bulletin No, 16, Ax^ril, 1891. — Forest and Shade-Tree Insects— Yellow Locust. 
Bullotin No. 17, May, 1891.— Forest and Shade-Tree Insects— Black S])ruco. 
Agricultural Experiment Station of the University of Wisconsin; 

Bullotin No. 28, July, 1891.— The Construction of Silos. 

DOMINION OP CANADA. 

Bureau of Industries, Toronto, Ontario. 

Annual Report, parts i, ii, ill, iv, and v, 1889, 

Department of Agriculture; 

Bulletin No. 12, J line, 1891.— Indian Corn or Maize as a Fodder Plant ; Report on 
the Chemical Composition of Certain Varieties of Indian Corn. 

Bulletin No. 13, June 2, 1891.— Report of Progress of the Work of the Experi- 
mental Farms. 
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EXPERIMENT STATION RECORD 


VoL m. ISSUES SEFIEMBEE, 1891. Eo. 2. 


EDITORIAL EOTES. 

Renewed interest in the investi^^ations conducted at Rothamsted, 
England, under the direction of Sir John Rennet Lawes, has been 
awahened by the lectures of Mr. Robert Warington delivered before 
the Association of American Agricultural OoUeges and Experiment 
Stations at its recent meeting in Washington, D. 0. This course of 
lectures is the first of a series to be given once in two years in this coun- 
try, in accordance with the provisions of what is known as the Lawes 
Agricultural Trust. The lectures of Mr. Warington will be published 
by the Department of Agriculture as a bulletin of this Office, and a 
summary of them will be given in the Experiment Station Record. 
The following general statements explanatory of the work carried on 
at Rothamsted have been taken for the most part from a pamphlet 
descriptive of the origin, plan, and results of the field and other experi. 
ments at that place, issued in June, 1891. As early as 18S4 Mr. (now 
Sir) John Bonnet Lawes began experiments in agriculture at his hered- 
itary estate at Rothamsted, Hertfordshire, 25 miles lirom London. At 
first the experiments were with different fertilizers applied to plants in 
pots. Afterwards similar investigations were made in the field. Such 
striking results were obtained, especially in those experiments where 
the neutral phosphate of lime in bones, bone ash, and apatite, dissolved 
in sulphuric acid, were applied to root crops, that the scale on which 
the trials were made was enlarged &om time to time. In 1843 the field 
experiments were so systematized that it is fairly clmmed that “ the 
foundation of the Rothamsted Experimental Station may be smd to 
date from that rime.” For a number of years laboratory work was car- 
ried on in a bam, but the results obtained at Rothamsted attracted so 
much attention that a new laboratory was built by public subscription 
of agriculturists, and presented to Sir John in 1855. In the autumn of 
1888 another building was erected, comprising two large rooms for the 
storing of specimens and for some processes of preparation, and also a 
drying room. The station now has a '‘eoUecriou of more Aan 40,000 
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bottles of samples of experimentally grown vegetable produce, of ani- 
mal prodnets, of ashes, or of soils, besides some thousands of samples 
not in bottles.” Dr. J. H. Gilbert has been associated with Sir John 
since June, 1843, and has had charge of the laboratory. The number 
of assistants and other helpers has been increased from time to time. 
During the past twenty-five years the working stafi: has consisted oi 
fl:om one to three chemists and two or three general assistants employed 
in routine chemical work and in carrying out the details of field and 
feeding experiments. A botanical assistant has also occasionally been 
employed. Besides these workers, there have been &om two to fonr 
computers and record keepers, a laboratory man, and other helpers. 
Chemical work has also been done for the station in London and else- 
where. In this way Mr. R. Richter, formerly connected with the Roth- 
amsted laboratory, has made numerous ash analyses of animal and veg- 
etable prodnets at Gharlottenbnrg (Berlin), Germany, where he is at 
present located. 

«The general scope and plan of the field experiments has been to 
grow some of the most important crops of rotation, each separately, 
year alter year for many years in snccession, on the same land, with- 
out manure, with farmyard manure, and with a great variety of chem- 
ical manures, the same kind of manure being, as a rule, applied year 
after year on the same plat. Experiments on an actual coarse of rota- 
tion, without manure, and with different manures, have also been made.” 

Experiments with different fertilizers on wheat have been made for 48 
years on 11 acres of land, on barley for 40 years on 4|^ acres, on oats 10 
years on three quarters of an acre, on beans for from 27 to 32 years on 
2| acres, on clover 29 years on 3 acres, on turnips 28 years on 8 acres, on 
sugar beets 5 years on 8 acres, on mangel- wurzels 16 years on 18 acres, 
on potatoes 6 years on 2 acres, on permanent grass 36 years on 7 acres, 
and on crops in rotation 44 years on S acres. Varieties of wheat have 
been tested daring 15 years on from 4 to 8 acres. Wheat has been 
grown in alternation with fallow for 40 years on 1 acre, and in alterna- 
tion with beans for 28 years on 1 acre. Experiments with various legu- 
minous plants have also been made daring 14 years on 3 acres. Com- 
parative experiments with different manures have been conducted on 
other kinds of soils in other localities. 

Samples of all the experimental crops are taken and brought to the 
laboratory. Weighed portions of each are partially dried at 100° 0., 
the dry matter determined, and then burfit to ash on platinum sheets 
in cast-iron mufiOles. The quantities of ash are determined and recorded, 
and the ashes themselves are preserved for reference or analysis. 

In a large proportion of the samples the nitrogen is determined, and 
in some the amount existing as albuminoids, amides, and nitric add. 
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In selected cases, illastrating the inflaence of season, manures, 
exhaustion, etc., complete ash analyses have been made, numbering in 
all more than 700. Also in selected eases, illustrating the influence of 
season and manuring, quantities of the experimentally grown wheat 
grain hare been sent to the mill, and the proportion and composition 
of the difilerent mill products determined. In the sugar beet, mangel- 
wurzel, and potatoes the sugar in the juice has in many eases been 
determined by polariscope, and frequently by copper also. 

“ In the case of the experiments on the mixed herbage of permanent 
grass land, besides the samples taken for the determination of the 
chemical compositiou (dry matter, ash, nitrogen, woody fiber, fatty 
matter, and composition of ash), carefully averaged samples have fre- 
quently been taken for the determination of the botanical composition, 
In this way, on four occasions, at intervals of five years, viz, in 1862, 1867. 
1872, and 1877, a sample of the produce of each plat was taken and 
submitted to careful botanical separation, and the percentage by weight 
of each species in the mixed herbage determined. Partial separations, 
in the case of samples from selected plats (frequently of both first and 
second crops), have also been made in many other years.* 

More than 1,600 samples have been taken from the soils of the 
experiment plats at depths of from 9 to more than 100 inches. These 
have been submitted to a partial mechanical separation, and in a large 
number of cases the loss on drying at different temperatures and on 
ignition has been determined. 

“In most the nitrogen determinable by burning with soda lime has 
been estimated. In many the carbon, and in many the nitrogen as 
nitric acid, and the chlorine have been determined. Some experi- 
ments have also been made on the comparative absorptive capacity 
(for water and ammonia) of diftbrent soils and subsoils. The system- 
atic investigation of the amount and the condition of the nitrogen, and 
of some of the more important mineral constituents of the soils of the 
different plats, and from different depths, is in progress or contem- 
plated.* 

Almost from the commencement of the experimental work at Soth- 
amsted the rahifall has been measured by means of gauges. 

“From time to time the nitrogen, as ammonia and as nitric acid, has 
been determined in the rain waters. The chlorine and the sulphuric 
acid have also been determined in a considerable series of samples.* 

The quantity and composition of the water percolating through soil 
at depths of 20, 40, and 60 inches, has been determined with the ^d of 
three “drain gauges* constructed for the purpose. The drainage 
waters from the differently manured plats of the permanent expmi- 
mental wheat fields are frequently analyzed. 

“ Professor Frankland has determined the nitrogen, as ammonia, as 
nitric add, and as organic nitrogen, and also some other oonstitnents, 
in many samples both of the rain and of the varions drainago waters 
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collected at Bothamsted. The late Dr. Voelcker also determined the 
combined nitrogen, and likewise the incombustible constituents, in 65 
samples of the drainage waters; and Dr. W. J. Bussell has determined 
the sulphuric acid in some of the monthly mixed samples of rain water. 

“The nitrogen existing as nitric acid, sometimes that in other forms, 
and also some other constituents, are and for sometime past have been 
determined periodically in the Bothamsted laboratory, in both the rain 
and the various drainage waters.” 

For several years experiments were made to determine the amount 
of water given off by graminaceous, leguminous, and other plants during 
their growth. Similar experiments have also been made with various 
evergreen and deciduous trees. 

“Having regard to the difference in the character and amount of the 
constituents assimilated by plants of different botanical relationships 
under equal external conditions, or by the same description of plants 
under varying conditions, observations have been made on the character 
and range of the roots of difibrent plants, and on their relative develop- 
ment of stem, leaf, etc. In the case of various crops, but more especially 
with wheat and beaus, samples have been taken at different stages of 
growth and the composition determined in more or less detail, some- 
times of the entire plant and sometimes of the separated parts. In a 
few cases the amounts of dry matter, ash, nitrogen, etc., in the above- 
ground growth of a given area, at different stages of development, 
have been determined. The amounts of stubble of different crops have 
also occasionally been estimated.” 

Among the most widely known of the experiments at Bothamsted 
are those with reference to the assimilation of ffee nitrogen by plants, 
commenced in 1857 and conducted for several years. The conclusion 
arrived at, that our agricultural plants do not themselves directly 
assimilate the free nitrogen of the air by their leaves, has been gen- 
erally accepted. Since the exi)eriment8 of Atwater have shown that 
the free nitrogen of the air is assimilated by leguminous plants, and 
those of Hellriegel and others have shown that this assimilation takes 
place through the aid of microorganisms, either within the soil or in 
symbiosis with plants of a higher order, in which process the root 
tubercles of these plants play an important part, experiments at 
Bothamsted have confirmed the results obtained elsewhere. 

“ Experiments with the animals of the farm were commenced early in 
1847, and have been continued at intervals up to the present time. 

“ The following points have been investigated : 

“(1) The amount of food and of its several constituents consumed in 
relation to a given live weight of animal within a given time. 

“(2) The amount of food and of its several constituents consumed to 
produce a given amount of increase in live weight. 

“ (3) The proportion and relative development of the different organa 
or parts of diffierent animals. 



77 


«(4) The proximate and nltimate composition of the animals in differ- 
ent conditions as to age and fatness, and the probable composition of 
their increase in lire weight during the fattening process. 

«(5) The composition of the solid and liquid excreta (the manure) in 
relation to that of the food consumed. 

“(6) The loss or expenditure of constituents by respiration and the 
cutaneous exhalations, that is, in the mere sustenance of the living 
meat and-manure-making machine. [This has not been determined 
with the respiration apparatus, but only by calculations based on the 
amounts of dry matter, ash, and nitrogen in the food, feces, and urine.] 

«(7) The yield of milk in relation to the food consumed to produce it, 
and the influence of different descriptions of food on the quantity and 
on the composition of the milk. • * • 

“ Independently of the points of inquiry above enumerated, the results 
have supplied data for the consideration of the following questions : 

“(1) The characteristic demands of the animal body (for uitrogeneous or 
nonnitrogeneons constituents of food) in the exercise of muscular power. 

“(2) The sources in the food of the fat produced in the animal body. 

‘‘(3) The comparative characters of animal and vegetable food in 
human dietaries.” 

In these investigations several hundred animals, including cattle, 
sheep, and pigs, have been used. 

An extensive investigation regarding to the use of the sewage of towns 
as fertilizers for different crops, especially for grass, was carried on in 
coSperation with the late Professor Way. The amount, composition, and 
nutritive value of crops grown with this fertilizer were studied. 

The chemistry of the malting process, the loss of food constituents 
during its progress, and the comparative feeding value of barley and 
malt have been investigated.” 

Experiments commenced in 1884 are still in progress with reference 
to the changes which crops undergo in the process of ensiling, and the 
relative value of different kinds of silage as feeding stuffs. 

The records and results of the investigations by the Bothamsted 
Station have been published in the Journal of the Royal Agricultural 
Society of England, Journal of the Chemical Society, Philoaojjhieal Transac- 
tions of the Royal Society, Journal of the Society of Arts, Reports of the 
BHtish Association for the Advancement of Science, and elsewhere. The 
list of articles published 1847-91, inclusive, embraces 116 titles. Sir John 
Lawes has recently presented complete sets of these publications to a 
considerable number of the agricultural colleges and experiment sta- 
tions in this country. 

The Bothamsted Station has been maintained entirely from the pri- 
vate resources of its founder, who, for the perpetuation of the work, 
has placed in the hands of trustees a fund of £100,000, the laboratory, 
and certain tracts of land. In accordance with the provisions of the 
deed of trust the station is now carried on under a committee man- 
agement, of which Sir John is a member. 
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IN THE IITED STATES. 


California Station, Bulletin ITo. 93, June 29, 1891 (pp. 6). 

Analyses of Oalifoenia obanq-es and lemons, Q-. B. Colbt, 
Ph.B., and H. L. Dteb. — In a brief introdnction to the bulletin, Direc- 
tor Eilgard states that owing to an increase in the working force of the 
station, investigations of Oalifornia fruits with regard to their compar- 
ative nutritive value and fertilizing ingredients will be carried on more 
extensively than formerly. This article comprises brief desciiptive notes 
and tabulated proximate and ash analyses for 23 samples of oranges 
and 4 of lemons. The varieties of oranges included iu the samples 
analyzed were Navel, Mediterranean Sweet, St. Michaels, Malta Blood, 
Valencia, Tangerine, and a seedling; the lemons were Eureka and 
Arroyo Grande Pride. The average results of the analyses were as 
follows : 


Averages of proximate analyses of oranges and lemons. 
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Averages of ash analyses of oranges and lemons. 


Pare asli in fresh fruit 

Composition of pare ash : 

Potash (K26) 

Soda 

Lime (CaO) 

Kasnesia (MlgO) 

Oxide of iron (F 62 O 3 ), and alumina (AlaOs) 

Oxide man{;anese (^n O4} 
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The results of the analyses are discussed as follows : 

Oranges, proportion of rind to Considering the matter first from the stand- 

point of the consumer, it seems that although the Navel is the largest of oranges, it 
has, contrary to the popular Impression, no advantage with respect to the proportion 
of skill to fiesh over either the Mediterranean Sweet or St. Michaels. The average 
Navel can fairly he considered as containing nearly per cent of fiesh, while the 
average Mediterranean Sweet shows 73 per cent, and the St. Michaels 81 per cent. 

Juioiness or proportion of juice to flesh.— -A. comparison of the figures in the table 
shows that of the named varieties examined the Navel is the driest, while the St. 
Michaels has the largest proportion of juice, the Mediterranean Sweet being next 
and the Malta Blood third. 

These facts will he better understood by reference to the little table below, which 
gives the percentage ratios. 


Variety. 

Proportion of 
rind to fiesli. 

to jaice in flesh. ^ 

Bind. 

Flesh. 

Pnlp. 

Jnioe. 

Ifavel 



imiiM 

61 


27 



67 


19 



69 


31 


36 

64 


Evidently the hard and solid, although thin rind of the Navel weighs heavier in 
the balance than the more corky ’’ one of the Mediterranean Sweet, and doubtless 
outweighs also that of many seedlings. * • * 

Sugar content of the juice, — ^The table shows the maximum of sugar [11.2 per cent] 
in the hill-grown Navel from Pomona (No. 6), but this is approached very closely 
[11.1 per cent] by Navel No. 8, the Mediterranean Sweet No, 9 [,10.09 per cent], the 
Malta Bloods from Pomona Nos. 18 [11.1 per cent] and 19 [11.02 per cent], and the 
Tangerine from San Gabriel No. 2*2 [11.03 per cent]. It is notable that the latter 
shows at the same time the highest proportion of cane sugar [7.41 per cent] to be 
found in the whole series, the Pomona Navels and Malta Bloods standing next. To 
what extent the proportion of cane sugar determines the sweetness to the taste, is a 
matter not yet folly understood, the proportion between the other two sugars (grape 
and ftuXt), not yet determined, being an essential factor in the case. 

The average sugar content of the fully ripe Navels (gathered in April and May) 
from all localities is 10.8 per cent. Against this we find Mediterranean Sweets from 
Kiverslde and Pomona, Nos. 11 and 12 (gathered in May), to average 9.7 per cent 
only ; while the seedling from SmartsviUe, gathered in Janaary, shows a little oyer 
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10 per cent, thus indicating a very early maturity. Tlie Valencia orange from Pomona 
(No. 21) shows a decidedly lower sugar percentage [9,2 per cent], as does the con- 
temporaneous Malta Blood from Eiversldo [8.8 per cent]. The St. Michaels shows 
the lowest average of all the oranges (8.71 per cent), although the roundish saniple 
from Pomona falls only a little below 10 per cent. 

Comparing those data with those of previous years, heretofore published, we find 
that the sugar percentage of ilie Navel appears to have risen from 9.89 per cent to 
10,80 per cent. For the Mediterranean Sweet the figure remains practically identical. 
For the St. Michaels it is higher than we have found it this season. 

Acid in the Juice . — In respect to acid, we note at once the maximum iu the Malta 
Blood of over 2 per cent, with an average of 1,6 per cent in the three samples 
examined. The next highest figures occur in the early samples of Mediterranean Sweet 
from Smartsville, a maximum of 1.68 per cent ; hut the average of the May samples 
from Riverside and Pomona is 1 .U per cent. The St. Michaels of Marysville, January 
22, shows the next highest maximum with 1.46 per cent, but in the later samples of 
April and May we find in the Riverside sample (No, 14) a minimum of 0.84 per cent, 
with an average of 1.07 for the four later samples examined. In contrast to the Malta 
Blood, therefore the Sfe. Michaels counts among the varieties of low acid, combined, 
however, with rather a low sugar percentage, as stated above. 

The Valencia rates in nearly the same respect with the St. Michaels, while the Tan- 
goriue shows the low figure of 0.87 per cent of acid, with, at the same time, a very 
high sugar percentage. A former analysis showed for its close relative, the Man- 
daiiu, a lower minimum of acid (O.IJU per cent), and the highest sugar percentage on 
record— 13.84 per cent. 

The Navel justifies the statement, made in a former report, of the low acid percent- 
age even in samples gathered as early as January and still more in those of later date 
from Riverside and Pomona. The minimum of all (0.77 per cent) is shown by the 
Pomona fruit (No. 6), with, at the same time, the highest sugar percentage (11,20) of 
the soiics. In the aggregate the average acid percentage of the Navel is the lowest 
of all, with the highest average of sugar (9.92 per cent), outside of the Malta Blood. 
These data, together with its firm flesh, thin and smooth rind, and excellent keeping 
qualities, sufficiently explain the great preference given it in our markets. 

Compaiing the results obtained iu 1891 with those in previous publications of 
this Department (1879-87) we note first an apparent increase in the average weight 
of the several varieties. We also find that while the percentages of rind show very 
nearly the same average as in 1891, there is a marked discrepancy in respect to juici- 
ness, the pxobsod pulp averaging about 25 por cent loss in earlier specimens. How 
far those dittbreucos may be due to influences of season or accident in sampling is dif- 
ficult to decide with the data before us ; the more so as the acid and sugar percentages 
show very nearly the same absolute as well as relative figures. Increased ago of the 
bearing trees may possibly account for some of these difTeronces, * » 

2J'utriiive valuca ^nitrogen cowfoif,— The ilosh-forming ingredients (albuminoids) of 
any article of food being of great importance as regards its proper uses, it is of 
special interest to compare in this respect the orange with other fruits, and the 
different varieties of oranges with each other. According to the latest Europeau 
data, oranges staud first in the amount of alhnmiuoids (1.73 per cent), prunes second 
(0.78 i)or cont), poaches (and probably apricots) third, bananas and grapes fourth, 
while apples and pears stand nearly the lowest on the list (0.375 per cent). Our 
determinations of the same substances in Oaliforuia oranges as a whole (riud 
included) show materially smaller figures, averaging 1.20 por cent; and as it is known 
that the rind is very poor in these substances, we are forced to conclude that the 
California fruit is less nourishing than that of Sicilian production. Much lower per- 
centages, however, are quoted for oranges from other sources. Here again the 
differences observed may be largely due to the ago of the trees hearing the fruit, 
which in California is usually the minimum. 
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Of the entire series, the Riverside Navels show the highest content of albnminoids 
(1.54 percent), while the average of the Pomona sample is 1.18 per cent only. Next 
highest to the Riverside Navels come the St. Michaels from Marysville, Riverside, 
and Pomona, with an average of 1.4 per cent; nearly the same is shown by the River- 
side Malta Bloods. The average of the Mediterranean Sweets falls below 1 per cent, 
that fiom Pomona falling to 0.91 per cent. The Malta Blood and Niles seedling show' 
the minima of 0.69 per cent and 0.75 per cent. Tne Valencia and Tangeiine, with 
the Eureka lemon, seem to range ahont 1 per cent. 

Ash composition and nitrogen content — As will be seen by reference to Bulletin No. 
88 of the station [see Experiment Station Record, vol. ii, p. 272], the orange stands 
second (grapes being first) among orchard fruits in the quantity of mineral matter 
withdrawn from the soil. Heretofore we have bet n obliged to base all conclusions 
beating upon the ash and nitrogen of these frnits on European data; we are now 
enabled to present for oranges and lemons the out some of California growth. The 
following summary (based on averages from the hirge table) shows in tabular form 
the amounts, in pounds, of the soil ingredients ext acted by an orange or lemon crop 
that will have to he replaced by fertilization. 
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It thus appears that so far as oranges are concerned the California fruit draws 
materially less upon all the soil ingredients that have to be replaced by fertilization 
than the European; while as regards the lemon, it approaches closely to the Euro- 
pean standard for the orange, save in the much smaller draft upon nitrogen. * * * 

XcmoNS.’-~The incompleteness of the data concerning lemons renders it inadvisable to 
enter upon any extended discussion, the more so as no extended data from the Old 
World are available for comparison. It will be noted that the most important 
ingredient of this fruit, viz, the acid percentage, considerably exceeds, for the Eureka 
lemon [7.66 per cent] at least, the commonly assumed average, and in the case of 
No. 20, from San Gabriel [7.8S per cent], the acid percentage is extraordinary. This 
point alone should insure to California-grown lemons a high position in commerce. 

The relatively large percentage of sugar shown by the analyses is a feature which 
will further commend them to the consumer’s taste as against the percentages usually 
reported. It will bo observed, however, that very great differences exist In tbe pro- 
l»ortion of rind to fiesh and extractable juice. In this respect the lemons of Pomona 
[2.22 per cent] and Ontario [2.37 per cent] stand at the head of the list as far as 
it goes. 

In asb composition there is no material difference between the oranges and lemons 
examined. With a more extended series the variations in both would doubtless be 
shown to run parallel. 

Colorado Station, Third Annual Report, 1890 (pp. 227). 

Report op Dieeotob, 0. L. iNGERSoiiL, M. S. (pp. 3-9}«~Br!6£ 
statements regarding the work of the station in 1890. 

PiiAN OP EXPERIMENTS POR 1890 (pp. 10-18).— -An Outline of the 
work planned for the sections of agriculture^ chemistry, meteorology 
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and irrigation engineering, and botany and bortionltore. Previous 
reports of work in similar lines may be found in the Annual Seports of 
the station for 1888 and 1889 (see Experiment Station Bulletin Ko. 2, 
part I, p. 27, and Experiment Station Beoord, voL n, p. 392). 

BBPOBT of AGBIOlTIiTUEAL SECTION, E. H. McDOWBLL, B. S. 
(pp, 14-24).— Tabulated data and brief notes are given for 12 varieties 
of oats, 12 of barley, 21 of wheat, 17 of sorghum, 3 of millet, and 32 of 
foreign wheat. There are also notes on tests for soil variations with 
com and wheat and on experiments with millo maize, vetches, lupines, 
Bnssian sunflowers, lentils, Aztec coffee, cowpeas, flax, grasses, clovers, 
and other forage plants. 

Bbpoet of oHEmoix SECTION, D. O'Beine, D. So. (pp. 25-28).— 
The results of a large share of the work of this section were published 
in Bulletins Hos. 10, 11, and 12, of the station (see Experiment Station 
Becord, vol. n, pp. 11, 99, 319). Two hundred and seventy-nine anal- 
yses were made during the year, including sugar beets, irrigatiou 
waters, grasses, loco weed, larkspur, etc. Forty-two samples of rain 
and snow were analyzed with reference to nitrates and ammonia. 

BEPOBT OF SECTION OP BOTANY AND HOETIOCIiTtlEE, 0. S. OEAN- 
DAix, M. S. (pp. 29-54). — ^This inclndes tabulated data and brief notes 
for 26 varieties of strawberries, 6 of blackberries, 6 of raspberries, 87 
of grapes, 40 of potatoes, 46 of tomatoes (28 of which have been pre- 
viously reported), 43 of peas, 9 of pepimrs, 6 of cucumbers, 8 of cab- 
bages, 3 of onions, and 6 of sugar beets. One hundred and seventy 
species of weeds have been observed in the locality of the station, of 
which 42 axe very abundant and very persistent in cultivated ground.” 

Bbpoet on apiaey, 0. M. Beosb (pp. 66, 66).— A brief account is 
given of an experiment in growing the Chapman honey plant {JEohmops 
spJutiroctpUalm). The station owns 31 colonies of bees. 

Bbpoet of section op mbtboeolo&y and ieeioation enoi- 
nbbeing,L. G.Oarpentbe, M. S. (pp. 67-156).— This contains articles 
on water supply, irrigation statistics of 1890, irrigation literature, mete- 
orological observatious, and observations of soil temperatures. 

Water supply . — ^The water supply of 1890, while in some respects bet- 
ter than in previous years, was still insufficient for the purpose of irri- 
gatiou. A table is given showing the maximum flow of nine streams 
in the State in 1888 and 1890. The discharge of the Cache a la Poudre 
Biver is tabulated for each day from November 1, 1889, to November 8, 
1890, inclusive. The total flow of this stream for the 12 months is cal- 
culated to have been 248,193 acre-feet. 

This is enough to cover 248,193 acres 1 foot de^ ; orthis aiuoont would be onongh 
to cover 386 square miles 1 foot deep. As the area of the watershed of the Poudre 
above the measuring weir is 1,008 square miles, this is equal to a mn-off of a sheet 
of water 4$ inches deep over the whole area. * * * Taking tho basin as a whole, 
the average precipitation above the point where the ganging station is placed may 
bo fairly estimated at 14 inches. This being feme, the total mn-off equals one third 
of tho precipitation. 
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Comparing the flow of the river daring the irrigation season with the area calti- 
vated, we get an approximation to the average daty of water as it has been in this 
Ysdley daring this year. It can not| however, be said to be a jnst estimate, as the 
water was confessedly not sufidolent. A jn&t measure of the duty of water should be 
based on the amount that is sufdcient to furnish the crop the needed amount of moist- 
nre. Much of the laud this year did not receive all that was needed, and the late 
crops were successful only because of the copious rains of August. We may take the 
season as from April to September, as the water between the first days of these 
mouths was nearly all used for irrigation, much of that of Ax>ril being stored and 
used subsequently. In those 5 months the total flow was 211,811 acre-feet, or, as the 
area watered from the waters of the river is very nearly 1.35,000 acres, it was equiva- 
lent to a depth of 18.6 inches over the irrigated area. Hence, daring these 5 months 
each cubic foot per second was called upon to furnish water for 196 acres. This is 
greater than the duty when there is sufficient water, for, as stated above, much land 
snflered from a scarcity. 

In addition to the watei from the river, there was a rainfall which amounted to 
9.64 inches at the collegO'^near the exit of the river from the foothills-^and of about 
8 inches at Greeley, at the lower end of the valley, or an average of over 8 inches from 
the rain. The total depth of water from both sources has then been nearly 27 inches. 

The duty of water found for the whole district by the method above used, gives a 
result that seems excessive to all who are intimately acquainted with this valley. 
The method is defective inasmuch as it does not take into account the areas which 
did not have sufficient water. To get the duty of water which is practically useful, 
we should know the amount that would be used if the irrigator had all that he 
needed and at the times when he needed it, and a supply scant enough to insure that 
none goes to waste. 

Tabulated data are given for the duty of water under the Cache a la 
Poudre Canal ITo. 2 (one of the oldest of the large canals on the river) 
from May 27 to September 10, inclusive. 

For the last four days in May the amount flowing into the canal equals the flow of 
1,791 cubic feet per second for one day ; in June, 10,425 ; in July, 6,213 ; in August, 
3,186, and for the portion of September here given, 662; or for the whole period, 
22,277. As the flow of one cubic foot per second is sufficient to cover one acre 2 
feet deep, very nearly, or 2 acre-feet in one day, the amount of water used by this 
canal from May 27 to September 10 was 44,500 acre-feet. As it is kuowu with some 
degree of accuracy tbat the area which depends on water from this ditch is between 
24,000 and 25,000 acres, this flow would therefore be sufficient to cover the whole area 
with water over 21 inches deep. If the flow daring May and Ax)ril be added, this 
depth would be increased. The rainfall also increases the depth of the water that has 
been used on the laud. lu the interval covered by these measures, the average duty, 
excluding rain, is nearly 120 acres per second-foot, while for the valley as a whole it 
is 196 acres. During the month of June, water was used at the rate of 72 acres per 
second-foot, assuming that all the land was irrigated. As a matter of fact, the 
irrigation of this month was confined almost entirely to the crops of cereals and 
alfalfa, which occupied about two thirds of the 25,000 acres. 

The above facts suggest that if one wishes to use the duty of water to determine 
the amount of water he will need to water a given area, that the average duty is very 
misleading ; and that during the period when water is wanted in greatest quantities, 
the duty ordinarily taken as the basis of water rights in Colorado, viz, 55 acres per 
second-foot, is the safer guide. 

Irrigation statistioB of 1890.--Tabulate(i estimates are given of the 
area under ditch in Colorado, the area irrigated, mileage of canals, and 
cost of irrigation works daring 1889. Gp.aal oonstraotion was most 
5608— No. 2 2 
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active in the Arkansas Valley, where the area bronght under ditch 
aggregates some 700,000 acres. It is estimated that the total area under 
ditch in Colorado at the end of 1890 was 6,337 square miles, or 4,008,409 
acres; the area irrigated, 1,635,000 acres. The mileage of canals was 
6,317, not including numerous short ditches iu the mountain regions. 
The cost of irrigation works in Colorado is roughly estimated at 
$10,980,000. 

Irrigation literature . — A list of 71 works bearing on the subject of 
irrigation, with brief comments on the character and scope of each. 

Meteorological observations . — Tabulated data are given of the monthly 
precipitation at the station for 14 years (1872-90), and for twenty local- 
ities in the State for 1890 ; daily observations of the dew-poiut and rel- 
ative humidity for each month of 1890 ; the monthly evaporation at the 
station and at the San Luis and Bocky Ford substations ; monthly and 
daily observations of the sunshine in hours and minutes for 1890 at the 
three stations; daily actinometer readings from April 1 to ^November 
12, 1890, inclusive; daily thermometer readings and range of tempera- 
ture for each month of 1890; daily terrestrial radiation; thermometer 
readings for each month of 1890; and the means of two daily readings 
of the barometer for each month of 1890. 

Annual sum tnary of meteorological olservailons for 1800. 


Stations. 

Mean 

pressure. 

Air temperature (doj^reos F.). 

Highest 

Lowest. 

Mean. 

Moan daily 
range. 

Greatest 

daily 

range. 

Ho. of days 
minimum 
teni}>ora- 
ture be- 
low 320 p’. 

Fort Collins 

Bel Norte 

■Rr^Alry Fopd ........ 

Jnehf^f 
£5,0 LO 
22.044 


95.3 

89 

104 

-20 

—16 

—10 

40.08 

44.80 

50.7 

31. 33 
32.13 

48.09 

168 

217 

147 





Stations. 

Humidity. 

Wind. 

Precipitatiou. 

Sunshlno. 

Kean 

dew« 

point. 

Moan 

relative 

humid* 

ity. 

No.ot 
days on 
which 
<lew 
was ob* 
served. 

PrevaH- 

iuff 

dirooUon. 

Maxt 
mum 
veloci- 
ty per 
hour. 

Total 

precipi- 

tation 

(l.^in 

and 

meltod 

snow). 

Total 

snow 

fall. 

■ffTo. of days 
on vbioh 

0 01 inch of 
rain or 
melted 
snow fell. 

Per 

cent. 

65.1 

71.4 

Total 

liouis. 

2,708 

Fott CoUins .. 
Del STorce .... 
Bocky Ford .. 

40.10 

32.12 

42.73 

62.48 

73.27 

71.9 

44 

WamlSW. 

W. 

W. 

Mileifs 

70 

Inches, 

11.435 

8.77 

6.93 

Inches. 

17.tt 

24.75 

14.5 

66 

47 

27 


Soil temperatures . — A tabular record of the weekly means of soil tem- 
peratures at depths of from 3 to 72 inches for three sets of soil ther- 
mometers placed in soils varying in elevation and moisture. 

EBPORT O® CHtASS STATION, 0. S. OBAHDAIL, M. S. (pp. 156-183).— 
This is a first year’s report of experiments, conducted under the direc- 
tion of the Division of Botany of the IT. S. Department of Agrionlture, 
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in testing different species of grasses and forage plants grown without 
irrigation. Notes and tabulated data are given for a number of species 
of grasses and other forage plants sown on plats of different sizes. A 
list of 41 species of weeds which made their appearance on the grass 
plats is also given, and a list of grasses, the seeds of which were col- 
lected in Colorado from August 29 to September 32, 1890. Of the 99 
named species sown at the station in the spring of 1890, 29 species of 
grasses and 8 of forage plants germinated. 

During the weehs following germination, these exhibited all degrees of endarance. 
Some made scarcely any growth and died after a short struggle ; others lived throngh 
till late in the summer. Four of the grasses and three of the forage plants have 
carried a portion of the plants produced through the whole season and are still alive 
at this writing, November The grasses are Lolium j^erenne, Holcus lanatus, 
Agropyrum tenerum, and Featuca elalior. 

The fact that these grasses, sown alone on fresh-broken prairie, have had sufficient 
power of endurance to retain life in even a portion of the plants produced throngh 
a hot and unusually dry summer, is certainly enough to warrant their further tiial. 
Of course it remains to be seen whether the plants now alive will live throngh the 
winter. If they do, the strong roots they have will enable them to start eaily and 
grow to matnilty. The forage plants now alive and giving promise of growth next 
season are the kidney vetch {Anthyllis vulneraria), bumet (PoUrium Sangui8orha)f and 
Galega offieinalia, 

Bbpobt op San Luis Valley substation, H. H. Gbippin, B. S. 
(pp. 184-201). — ^Brief notes are given for experiments witb wheat, bar- 
ley, oats, rye, bnokwheat, coin, field peas, millet, clover, alfalfa, Bng- 
lisli rye grass, and sainfoin. Notes, in some oases tabnlar, are also 
given for 23 varieties of peas, 12 of cabbages, 2 of oauMowers, 4 of 
beets, 5 of sugar beets, 4 of carrots, 8 of onions, 6 of cncambers, 8 of 
mnskmelons, 7 of watermelons, 21 of beans, 9 of tomatoes, 4 of pump- 
kins, 12 of squashes, 81 of potatoes, 10 of sweet corn, 1 of snnfiowers, 
15 of apples, 4 of pears, 2 of plums, 2 of cherries, 16 of strawbernes, 3 
of blackberries, 6 of raspberries, 2 of gooseberries, 2 of currants, and 
3 of grapes. Ten species of forest trees were planted in the spring of 
1890. A summary of meteorological observations is also given. 

Eepobt op Abkansas Valley substation, P. L. Wateous (pp. 
202-218).— Brief notes are given on experiments with wheat, oats, pea- 
nuts, watermelons, mnskmelons, beans, potatoes, sweet potatoes, corn, 
tomatoes, bnckwheat, sngar beets, barley, rye, pumpkins, squashes, 
sweet corn, sorghum, millo maize, peas, encumbers, <»bbages, cauli- 
flowers, eggplants, and celery. There are also brief notes on orchards 
of apples and pears, the vineyard, and the strawberry bed. 

BEPOBT op special BXAMININa OOMMITTBB, D. W. WOBKINCi (pp. 
219-222).— This is by a committee of the Colorado State Grange. 

Bepobt OP Tbeasubeb, F. J. Annis, M. S. (pp. 223, 224).— ^Ms is 
for the fiscal year ending June 30, 1890. 
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IfosBacliTuetts Hatoh Station, meteorological Bulletin Ho. 30, 7nne, 1891 

(pp. 4). 

This includes a daily and monthly summary of observations for June, 
1891, made at the meteorological observatory of the station, in charge 
of O. D. Warner, B. S. 


Hew Hampshire Station, Bulletin Ho. 13, Uay, 1891 (pp. 11). 

EKPBOT of food on the HAEDNESS of BtJTTEE, A. H. WOOD, B. 
S., AND 0. L. Paesons, B, S. (pp. 3-9).— The following experiments 
were made to study the effect of gluten meal as compared with that of 
corn meal, cotton-seed meal, or skim milk, and the effect of silage as 
compared with that of hay on churnability and the character of the 
butter produced. 

In the comparison of gluten meal with com meal, four lots of two 
cows each were used. The rations were as follows, lots A and B being 
fed alternately on the first and second rations in periods of 2 weeks 
each, and lots 0 and D on the third and fourth rations : 

Pounds per animal daily. 


1 

Sihfse. 

Say. ^ 

Middlings.! 

Gluten meal 

Com meal. 


4i 

6 

$ 

6 


SAnnYii) -mtiivn ^ 

44 

e 

3 


0 

Third ration - 

41 

6 

3 

X 

5 

Fourth ration 

41 

6 

3 

5 

1 


Qhe milk given on the last 2 days in which each ration was fed was 
taken for testing. The cream was separated by a De Laval hand sepa- 
rator, and was churned after standing about 24 hours (apparently still 
sweet). Samples of the butter and buttermilk were analyzed, and the 
relative hardness of the bntter was determined by the depth in milli- 
metres, to which a pointed glass rod, weighing 10 grams and falling 
through a perpendicular glass tube 1 metre in height, penetrated the 
sample of butter. These determinations of hardness were all made at 
a temperature of 15.5° 0., and it is recommended that the bntter be 
allowed to stand in a cool room for several days previous to the test. 
The details of the method are described. Except in very soft butters 
the differences in triplicate determinations are seldom over 1 millimetre.” 

The yield of milk on the different rations is not given. From tabu- 
lated data regarding the completeness of the separation of the butter 
fot in churning and the character of the butter, the following summary 
is taken: 
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Gluten meal ve. corn meal. 



Pat in bnttermilk. 

Hardness of bntter. 

Glaten-meal 

ration. 

Com-meal 

ration. 

Glaten-meal 

ration. 

Com-meal 

ratios. 

Lot A 

Per cent. 

1.53 
1.00 
1.32 

1.54 

Per cent 
0.44 
0.48 
0.56 
0.02 


1 

LotB 

LotO 

LotB 



These data show that ia this experiment, where gluten meal was sab- 
stitated either in part or wholly for com meal, a larger percentage of 
£Eit remained in the battermilk and the batter was softer than where 
the com-meal rations were fed. 

Four cows were nsed in comparing the effects of hay and silage on 
the batter, the grain ration (corn meal, middlings, and glaten meal) 
remaining anchanged; hay was fed alone in one period and was largely 
replaced by sOage in the following period. The experiment was 
carried oat in the same manner as the preceding experiment except 
that the 6ream was raised by setting the milk in shallow pans. Hay 
apparently produced a harder batter than silage,” bat with regard to 
charaability the resalts were at variance. 

In a single trial two cows were fed alternately on rations containing 
5 pounds of glaten meal or 5 pounds of cotton-seed meal, the ba^ ration 
(silage, hay, corn meal, and middlings) remaining anchanged. The 
average hardness of the batter (penetration) was 11.4 mm. where glaten 
meal was fed as compared with 5.5 mm. where cotton-seed meal was fed, 
indicating that the feeding of cotton seed meal tends to harden the 
batter, a fact which was also indicated by experiments at the Texas 
Station (see Texas Station Balietin Ho. 11, or Experiment Station 
Becord, vol. ir, p. 296). 

The comparison of glaten meal (2| pounds) with skim milk (21 pounds) 
was made with two cows, the basal ration consisting daring the whole 
trial of 36 pounds of silage, 4^ pounds of hay, and 2^ pounds each of 
com meal and middlings. The cows were fed the glnten-meal ration 
the first period, the skim-milk ration the second period, and returned 
to the glaten-meal ration the third period. The battermilk contained 
1.35 per cent of fat when the glaten-meal ration was fed as compared 
with 0.33 per cent when skim milk was fed. The batter was softer with 
gluten meal than with skim milk. 

The principal indications of these experiments were that glaten meal 
tends to produce a softer batter than com meal, cotton-seed meal, or 
skim milk, and, other things being eqaal, to decrease the chnmabillty 
of the fat; and that silage produces a somewhat softer butter than 
hay. 

While in general a softer batter was found to melt at a lower tem- 
peratore than a hard batter, the authors found *‘no definite relation 
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between melting point and actual hardness.” Except where skim milk 
was fed, no influence of the food on the volatile fatty acids can be 
traced. “ The iodine absorption of butter from gluten-meal rations is 
greater than that of butter from cotton-seed or com-meal rations, and 
so fiir as tried the iodine-absorption number follows very closely the 
hardness of butter.” 

Effect of pood on quantity op milk, G. H. Whitoiiee, B. 
S. (pp. 10, 11). — ^These observations were made in connection with the 
above comparison of the effect of gluten meal and corn meal on the 
butter fat. The nutritive ratio varied in the different rations from 1 : 6.2 
with gluten meal to 1:9 with a like amount of com meal The yield of 
milk by 11 cows on the narrow and wide rations is tabulated. “ In 
almost every case with each of the 11 cows, a change from gluten to 
com meal, that is a change from a narrow to a wide nutritive ratio, 
resulted in a decided falling off in the product, while the reverse change 
resulted in an equally decided increase.” The author believes that for 
milk production the nutritive ratio should not be much wider than 1 to 6. 

Hew Hampshire Station, Bulletin Ho. 14, Hay, 1891 (pp. 8). 

SlLAdB IN DAIET PAEMINC, G. H. Whitohbk, B. 8 ^This is an 

argument in fkvor of the nse of silage by dairy farmers in Hew Hamp- 
shire. The advantages claimed for silage are these : (1) More food 
material can be produced on an acre from com than from any other of 
our &rm crops ; (2) the cost of 100 pounds of dry matter is slightly 
less in corn than in hay; (3) green food is especially favorable to the 
production of milk ; (4) silage is comparatively convenient and cheap. 
The author believes that the silo makes the farmer independent of the 
weather. Late varieties of com, which produce relatively large amounts 
of food per acre, can be used for silage, though they would not mature 
com in the climate of Hew Hampshire. The early date at which the 
silage crop is taken- from the land makes it possible to use the same 
land in grass or winter grain the same year. The cost of harvesting 
silage com can be made quite small. An instance is cited of an experi- 
ment in which silage was harvested and stored at a cost of 62 cents 
per ton. For Hew Hampshire, Sanford com is recommended as a good 
variety for silage. Of this, the author thinks 14 to 16 quarts per acre 
should be used for seed. At the prices for materials and labor in Hew 
Hampshire, an independent silo can be built *‘for $1 per ton of capacity 
if above 75 tons capacity.” If the silo is built in the comer of a bam 
and farm labor is employed in the constrnction, tike expense can be 
materially reduced. 
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New York State Station, Bulletm Ho. 31 (Hew Series), May, 1891 (pp. 17). 

Commercial taltjation op the pood and fertilizing con- 
stituents OF FEEDING MATERIALS, P. COLLIER, PH. D. (pp. 481- 
497). — An extended popular discussion of the commercial value of the 
food and fertilizing ingredients of different feeding stuffs as estimated 
on different bases of valuation, and the relation of these values to the 
ordinary selling price, together with tabulated average analyses of feed- 
ing stuffs, and a statement of the average amounts of food and fertiliz- 
ing ingredients in dairy products per ton. 

Hew York State Station, Bulletin Ho. 32 (Hew Series), June, 1891 (pp. S2). 

Fertilizers, P. Ooli.ier, Ph. B. (pp. 499-551).— This bulletin 
is in continuation of the series of popular fertilizer bulletins issued 
by the station ‘‘for the benefit of the farmers of Hew York State.” 
The present number treats of the different materials used in making 
commercial fertilizers ; the fertilizing materials produced on farms ; the 
fermentation, losses, and care of stable manure; and the infiuence of 
kind and age of animals, and of food, on the manure. The bulletin 
also contains tabulated analyses of 46 samples of commercial fertilizers 
collected in the State during the fall of 1890; and an extensive compi- 
lation of analyses of fertilizing materials and the fertilizing ingredients 
of farm products, taken ffom various sources. 

Hew York Cornell Station, Bulletin Ho. 27, May, 1891 (pp. 14). 

The production and care of farm manures, I. P. Eoberts, 
M. Agr. (pp. 29-42, plate 1, figs. 4). — ^This work is in continuation 
of previous investigations as to the loss of fertilizing materials from 
barnyard manure, published in Bulletin Ho. 13 of the station (see 
Experiment Station Eecord, vol. i, p. 279). The conclusions arrived 
at in these earlier experiments were as follows : 

The resalts of one season’s trial seem to show that horse xnannre thrown in a loose 
pile and subjected to the action of the elements, will lose nearly one half of its valu- 
able fertilizing constituents in the course of B mouths ; that mixed horse and cow 
manure in a compact mass and so placed that all water falling upon it quickly runs 
through and ofi*, is subjected to a considerable, though not so great a loss; and that no 
appreciable loss takes place when manure simply dries. 

The two experiments here reported were on a larger scale than the 
previous ones. (1) Two tons of loosely piled horse manure (3,319 pounds 
excrement and 681 pounds wheat straw) were exposed in a well-drained 
field from April 26 to September 22, when it was scraped up, weighed, 
and sampled for analysis. The season was very wet, the rainfall from 
April to September amounting to 27.66 inches. The total weight 
and the composition of the horse manure before and after exposure aore 
tabulated. From these analyses the total amounts of the fertilizing 
ingredients in the fresh and exposed manure are calculated as foEowsx 
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Loss of horse manure hit exposure. 



Total 

weight 

Nitrogen. 

Phosphoric 

acid. 

Potash. 

Commercial 

value. 

Fresh horse manure 

The same after exposure for 5 nioutlis . 

Pounds, 
4,000 
1. 730 ^ 

Pounds, 

19.60 

1 7.79 

Pounds. 

14.80 

7.79 


$5.60 

2.12 


The total loss was consitlerably more than in the previous year (4ii per cent in IStiO 
and 62 per cent in 1800), bat, as in 1889, the s^roatest loss fell on the potash. 

The greater percentage of loss in this experiment is probably due to a greater 
degree of firofanging caused by the larger proportion of straw used for bedding. 

(2) Five tons of cow manure (9,278 pounds excrement, 422 pounds 
wheat straw, and 300 pounds piaster) were exposed from March 29 to 
September 22 in a loose pile in the same manner as the horse manure. 
From the analyses of the manure before and after exposure the total 
amounts of the various fertilusing ingredients contained in the 5 tons 
of manure before and after exposure are calculated as follows: 

Loss of cow manure hy exposure. 



Total 

weight 

Nitrogen. 

Phosphoiio 

acid. 

Potash. 

C’ommeicial 

value. 

Fresh cow manure 

Pounds, 
10, 000 
5, 125 

Pounds. 

47 

28 



$11.45 

8.00 

The same alter exposure. . .. ............ 



It will thus be seen that the total waste in the cow manure was scarcely half 
what it was in the horse manure, ^he fermentation of the cow manure was not 
suMcieut to cause any Urefanglng at all. It is worthy of note that in this experi- 
meot the loss of potash was very slight in comparison with that of the phosphoric 
acid and nitrogen ; In all of our other experiments the heaviest loss has been on the 
potash. 

The author suramarizes the losses of manure by leaching and fermen- 
tation as shown by the results in 1SS9 and 1890, as follows ; 



Original 
Jiulue per 
“ton. 

Loss per 
ton. 

iHorno maunre in loose pile (1889)...... 

$2.45 

2.80 

2.29 

2.38 

WB 

Hi 

Hi 

Horse manure hi loose pile (lb90) ................... 

Cow maniiiein loose mie (1^0) 

Idixed manure thoroughly compacted <1880} 


Amomi of manure produced . — The amount and value of the manure 
voided daily by cows, horses, sheep, and swine are given. While the 
composition of manure depends very largely upon the kinds of food 
eaten, an approximate idea of the value of the manure from liberal 
feeding may be gained from the following summary : 
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BeXative value of the manure per font and the amount produced per animal and per thou^ 

sand pounds lire weight. 


‘ Value 

1 per ton. 

1 

Value ' 
per animal 
per day. ^ 

Value 
per 1,000 
pounds 
live weight 
per day. 

Value 
per 1,000 
pounds 
live weight 
per jear. 

Horaea* 

Hoi seat - 

1 $2.79 

' ,J 

^.044 

0.073 

$0,031 

0 05J 

$11.47 

19.12 

Cows 

2.27 

0.093 

0.082 

29 82 

Sheep......................* 

4.19 
3.18 ! 

0. 015 

0.106 

38.55 

Swine 

0.006 

0.047 

17.11 



* Manure voided while at worlc not included. 

t Total evci'eaieut calculated on the basis that three fifths was collected in the stable. 

A cheap shelter for barnyard manore is described and illustrated. 


Hew Tork Cornell Station, Bulletin No. 88, June, 1881 (pp. 19). 

ExPESmOiNTS IN THE EOBOINa OP T03CA.T0ES, L. H. BAILEY, M. S. 
(pp. 45-61, figs. 9). — ^A report on experiments carried on by the 
author during two winters. Five forcing houses of different kinds are 
being used. 

OtiT pTefereuce is for a house which was designed for tomatoes, having a two 
thirds span and the ridge 11 feet from the ground. The house is 20 feet wide and hnllt 
upon a sharp slope. It follows the lay of the land, mnning nearly east and west. A 
north and south house would be preferable, probably, because of the more even distri- 
bution of light. The framework is unusually light and the glass is 14 by 24 inches. 

The experience of the author favors the liberal application of stable 
manure. We grow the plants in rich garden loam, to which is added 
a fourth or fifth of its bulk of well-rotted manure ; and when the plants 
begin to bear, liquid manure is applied every week, or a top-dressing of 
manure is given.” The effect of applying salt, phosphate of soda, 
nitrate of soda, nitrate of ammonia, or stable manure is graphically 
shown to illnstrate the superior value of the stable manure for tomatoes 
grown indoors. Seeds sown August 9 yielded the first fruit December 
28, and from plants started November 10 the first fruits were picked 
May 6. The methods employed by the author for training and watering 
the plants are described. Experiments in the artificial pollination of 
tomato plants are cited. Where only a little pollen was applied upon 
one side of the stigma the fruit was small, one-sided, and with seeds 
only in the half which received the pollen. On the other hand, when 
pollen was liberally applied to the whole surface of the stigma, the 
fruit was large and symmetrical and had all its cells developed and 
seed-bearing. Methods of obtaining a second crop, notes on yields and 
varieties, on marketing the crop, and on insect and fungus enemies of 
the tomato are also given. The white scale {Ahyrodes vaporari&rum) 
and a small spotted mite are mentioned as serious pests of the tomatoes 
at the station. 
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The results of the author^s experience in forcing tomatoes are 
summed up as follows : 

(1) The tomato can bo forced for winter bearing to advantage, but it demands 
close and constant attention. 

(2) k tomato house should be very light and warm, and tbo roof should be at least 
5 feet above the beds or benches. 

(3) An abundance of sunlight is essential. 

(4) The temperatnre should be about 60^ to 05^^ at night and 70*^ to 80^ during the 
day, or higher in full sunshine. 

(5) House tomatoes demand a rich soil and a liberal supply of fertilizers. 

(6) In this latitude house tomatoes bear when 4 to .5 months old. 

(7) Tomatoes like brisk bottom heat. They may he grown in large boxes or upon 
benches; 18-inch-square boxes, placed about a foot apart and containing four plants 
to tbe box, adord one of the neatest and best means of growing tomatoes. 

(8) Winter tomatoes must be trained. From one to three stems, depending upon 
the distance apart of the plants, are allowed to grow from each plant. These are 
trained upon perpendicular or ascending cords. The plants must be pnmed as fast 
as new shoots appear. The heaviest clusters should be supported. 

(9) Water may be used more freely early in the growth of the plant than later* 
Wot the soil thoroughly at each watering rather than water often. When the fruit 
begins to set, keep the atmosphere dry, especially during the middle of the day. 

(10) In midwinter the liowers should be pollinated by hand. This may ho done hy 
knocking the pollen from the ilowers when the atmosphere is dry and catching it 
in a spoon or other receptacle, into which the stigma is thrust. 

(11) One-sideduess and much of the smallness of honse tomatoes appears to bo due, 
at least in part, to insufiicieut polliuatiou. 

(a) One-sidedness appears to result from a greater development of seeds upon the 
large side. 

(1^) This development of seeds is apparently due to tbe apx)llcatioQ of the pollen to 
that side. 

(c) An abundance of pollen applied over the entire stigmatic surface, by increas- 
ing tbe number of seeds, increases the size of the fruit. 

(d) The pollen probably stimulates the growth of the fruit, either directly or indi- 
rectly, beyond tbe mere inilneuce of tbe* number of seeds. 

(T4) The second crop of fruit is obtained by training ont a shoot or shoots from the 
base of old plants, by burying the old plant, or by starting a new seedling crop. The 
first method appears to be the best. 

(13) House tomatoes iu this latitude yield about 2 pounds to ihe square foot. The 
amount of the first crop does not appear to influence the amount of yield in the second 
crop from the same plant. 

(14) Iiorillard, Ignotum, Volunteer, Ithaca, Golden Queen, and Beauty we have 
found to be good winter tomatoes. 

(15) Insect pests are kept iu check by fhmigating with tobacco, and the spotted 
mite by Hngbes’ tlr-tree oil. Fungi are controlled by ammoniacal carbonate of cop- 
per and Bordeaux mixture. 

IToith Carolina Station, Annual Ueteorologioal Seport, 1890 (pp. 77). 

Aunttai- Eepoet oe the meteoeolo&ical eitision op xhb sta- 
tion POB 1890, H. B. Battle, Ph. D., and 0. P. Von Hbbbmann. — 
This division of the station constitutes tiie Forth Carolina weather 
service. The report includes general statements regarding the work 
done in 1890; an annual summary of observations, comprising seven 
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tables compiled from the reports of forty-seven observers; and articles 
on the climate of North Carolina, tornadoes in North Carolina from 1826 
to 1890, the formation and classification of clouds, and the origin of 
cold waves. The last three articles are reprinted from Bulletins Nos. 
72a, 72c, and IZb of the station (see Experiment Station Becord, vol. 
n, pp. 288 and 510). The article on the climate of the State is a pre- 
liminary report containing summaries of observations covering periods 
of from 8 to 19 years, in 11 tables. The following comparative summary 
of observations for 10 years is taken from the report: 


Annual aummariea of meteorological ohaervatlonaf I'dSl-dO. 

PPJSSSSURB. 

[In inclies.] 


Year. 


1881.. 

1882.. 

1888.. 

1884.. 

1886.. 

1886.. 
1887 . 

1888.. 

1889.. 

1890.. 


Mean. 

Highest. 

Lowest. 

30.07 
30.10 
30.10 

30.08 
30 04 
30.05 

30.07 

30.10 

30.08 

30.11 




Bange. 


1.59 
1.68 
1.57 

1.60 
1.55 
1.77 
1.69 
1. 67 
1.62 
1.40 


a’EMPBRATUBB. 
[Degrees F.] 


Year. 

Mean. 

.. 

Highest. 

Lowest. 

Maxi* 

mnm 

range. 

Mean 

daily 

range. 

Mean 

maxi- 

mum. 

lyfAftT; 

mini- 

mum. 

1881.. 

59.7 

107, Ang., at "Weldon 

— ^2, Jan., at Lynchbnrgh. 

109 




1882.. 

60.1 

100, July, at Weldon ...... 

—6, Dec.' at CTpa 

106 




1883.. 

60.1 

102, July '23, at Weldon ... 

—61 Jan., at Highlands .. 

lOS 

17.0 

74.1 

57.1 

1884.. 

60.1 

100, July 24,at Chapel Hdl. 

—16. J au. 6, at Knoxville 

116 

18.1 

T1 

52.4 

1885.. 

58.4 

100, Jnly iO, ac Weldon 

1, Feb. 11, at Knoxville . . 

99 

17.3 

67.2 

49.9 



and Chapel Hill. 






1886 . 

58.6 

100, J alv 28, at Reidsville. . 

—12, Jan. 11, at Lenoir. .. 

112 

1 laa 

68.7 

49.9 

1887.. 

59.1 

107.1, Jnly 18, at Kitty 
Hawk. 

—4, Jan. ^ at Salem 

111 

18.1 

69.0 

50.9 

1888.. 

59.4 

103, Ang. 2, at Weldon 

6, Jan. 19, at Asheville .. 

97 

17.6 

68.8 

51.2 

1889.. 

59.4 

100. July 10, at Kitty 

6, Feb. 7, at Asheville . . . 

94 

17,7 

68 2 

60.0 



Hawk. 






HU 

60.7 

103, Jane 30, at Cberaw — 

4, Mar. 4, at Highlands . . 

99 

19.5 

70.7 

51.1 


HUMIDITY. 


Moan rel- 
ative hu- 
midity. 

Yearly 

rainfaB. 

Greatest monthly rainfall. 

Percent. 

72.8 

75.2 

74.3 

74.8 

75.6 

77.7 

73.8 

76.6 

75.6 
76,2 

Inches. 

49.67 

55.50 

56.09 
54.31 
51.20 
51.84 

52.09 
54.98 
60.73 
46L49 

Inches. 

14. 29, Deo., at Highlands........ 

16.98, Jan., at Knoxville ....... 

16.63, Sept., at WUmington..... 

14. 53, Mar,, at Brevard 

12. 85, Got., at Hat Rook 

21. 12, July, at Wilmington 

22.73. Ang., at Tariioro 

13. 99, May, at Mai ion 

14. 04, Snly, at Fayetteville 

14. 48, Jnly, at Highland 


Year. 


Least monthly rainfall. 


1881. 

1882. 

3883. 

1884 

1885 

1886 

1887 

1888 

1889 

1890 


jfne/ier. 

0. 30, Ang., at ]^ohbnrgh. 
0.38, Got., at WaileshDToagh. 
0. 10, July, at Brevard. 

0. 05, Hov., at Flat Roeh. 

0. 75, Sept., at Washwoods. 

0. 02, Oct., at Kitty Hawk. 

0;. 12, Hov„ at Linoolnton. 

0.27, Apiii, at Wash woods. 

0. 10, Dec., at Sonthpoxt. 

0. 00, Hov., at Leiioir. 



















94 

Annual summaries of meteorological ohservations^ 1881 - 90 — Contiaaed. 


WIND. 


Tear. 


Movement 
per month. 

Average 

hourly 

velocity. 

Maximum velocity. 

Mile$ 

6,422 

6,704 

6,506 

5,987 

6.086 

5,876 

4,823 

4,900 

5,277 

5,491 

Miles. 

8.8 

9.2 

9.0 

8.2 

8.3 

8.0 
6.6 
6.7 
7.2 

7.4 

Miles. 

76, N. E., April 14, at Eitty Hawk 

72, N., Dec. 30, at Hatteras 

93, S. E., Sept. 11, at Southport 

68, S. E., J an. 8, at Eort Macon 

9^ S. W., Aug. 25, at Kitty Hawk 

56, N., May 1, at Kitty Hawk 

82, S. E., Aug. 20, at Hatteras 

66, N., Nov. 25, at Hatteras 

84, E., Mar. 19, at Ki^ Hawk 

6^ N. E., Sept. 29, at lutty Hawk 


Prevailing 

direction. 


1881. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

1888. 

1889 

1890 


N.E. 

S.W. 

N. E. and 
S.W. 
N.E. 

S. W. 
S.W. 
S.W. 
S.W. 
S.W, 

s. w. 


WEATHER. 


Year. 

No. 

clear 

days. 

No. 

fair 

days. 

No. 

cloudy 

days. 

No. 

rainy 

days. 

MjllllllllllH 




125 

1882 - 

ilo 

155 

■BfiTn 

145 

18^ 

109 

161 

95 

133 

1884 - 

119 

mm 

97 

136 

1^ 

124 

152 

89 

138 

1886 

125 

148 

92 

1S7 

1887 - 

126 

143 

96 

mm 

1888 

129 

122 

115 

121 

liiSQ. 

132 

112 

121 

113 

107 

1890 

135 

125 

105 



Ohio Station, Bulletin VoL IV, No. 1 (Second Series), January, 1891 (pp. 38). 

Experiments with corn, 0. E. Thorne and J. P. Bickman, 
M. S. A. — ^This article reports in detail the experiments with corn 
conducted by the station in 1890, together with summaries of similar 
experiments in previous years. The subjects treated are, (1) tests of 
varieties ; (2) distribution of seed ; (3) planting of seed from different 
parts of the ear; (4) deep vs. shallow cultivation; (5) methods of har- 
vesting; (6) tests of varieties of silage corn; and (7) field experiments 
with fertilizers at the station and elsewhere in Ohio. Previous accounts 
of experiments with com may be found in the Annual Beport for 1888 
and in Bulletins vol. in, Nos. 2 and 3, of the station (see Experiment 
Station Bulletin No. 2, part n, p. 113, and Experiment Station Becord, 
vol. II, pp. 121 and 166). “The season of 1890 was pecnliarly unfav- 
orable to corn, the almost incessant rains of spring and early summer 
interfering seriously with planting and cultivation, after which a severe 
drouth retarded growth.” The average yield per acre in the test of 
varieties in 1889 was 69.5 bushels, while in 1890 it was only 67.6 bushels. 

Com, test of varieties (pp. 3-17). — ^The test of varieties at the station 
in 1890 was conducted on tenth-acre plats on fertile river bottom land. 
The stand obtained &om the first planting (M^y 29} was so poor that 
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replanting (June 12) was necessary. Tabulated data for 38 varieties of 
dent corn (classified as large and medium yellow, mixed, and large and 
medium white) and for Brazilian Flour corn, include weight when 
husked, number of ears, shrinkage in drying, weight of shelled corn 
and of cobs, color of cob, yield per acre of grain and stalks, date of 
cutting, number of days from planting to cutting, and state of maturity. 
Data are also given for duplicate tests with four varieties in three coun- 
ties representing different sections of the State. Other tables give 
averages of yields, etc., for the classes of varieties indicated above, and 
for 11 varieties for each of 3 years (1888-90), including the average 
yield as weighed in iToveinber and again in January. The per cent of 
shrinkage varied from 7 to 25. The rainfall and mean temperature at 
the station in each of 5 months (April- August) in 8 different years 
(1883-90) are also given. The total average rainfall during the 8 years 
was 17.18 inches, and the mean temperature 61.7^ F. Brief descriptive 
notes are given for 33 varieties. 

OorM, distribution of seed (pp. 17, 18).— Tabulated results of planting 
kernels from 9 to 49 inches apart and dropping from 1 to 4 gmins at a 
time. The average yields for 3 years have been, with kernels 12 inches 
apart, 79.7 bushels per acre ; 15 inches, 64.9 bushels ; and 18 inches, 
64.4 bushels. From planting at 6 inches apart in 1888 and 1889 an 
average yield of 101.9 bushels per acre was obtained, but nearly half 
(47 per cent) of these were nubbins. 

(7or», seed from different parts of the ear (pp. 18-20). — “The seed used 
in this experiment has been grown continuously from the several parts 
of the ear, each year preserving the seed from the tips of ears grown 
from planting tips the year previous, middles from middles, and butts 
from butts, in like manner for three consecutive seasons [1888-90].” 
Eesults are tabulated for 1890 and for three other years (1886, 1888, 
and 1889) in which similar experiments were made. The average 
yields for the 4 years were, from the butts 66.9, middles 62.8, tips 64.8 
bushels per acre. 

Com, deep vs. shallow cultivation (pp. 20, 21).— The average results of 
experiments in 1890 with deep and shallow cultivation, as given in a 
table, show a slight advantage in favor of the latter method. Similar 
experiments in 1888 and 1889 slightly favored the former method. 

Corn^ methods of harvesting (pp. 21-24), — ^Experiments at this station 
and in three other places in Ohio are reported, in which the corn on 
some of the experimental plats was cut and shocked in the ordinary 
way and at the ordinary season ; on others it was topped } and on others 
it was allowed to mature on the stalk. The results, as tabulated, are 
contradictory. 

Oom, test of varieties for silage (pp. 24, 25). — ^The yields are given for 
nine varieties grown on fertile soil in 1889, and on poor soil in 1890. 
The corn was planted Jane 7 and 19, and was cut September 27. “ In 
neither year were the varieties of com sufficiently matured to make 
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first-class silage, except the Early Sanford, and this variety is not 
sufficiently productive to justify its general introduction for silage pur- 
poses.” 

(7or», field ejcperiments tcith fertilizers (pp. 25-37). — A. report on experi- 
ments in 1S90 at the station and by three farmers in as many counties 
of the Stata The plan follo\ted was in general that described in Bulle- 
tin vol. Ill, lifo. 2, of the station (see Experiment Station Becord, vol. 
II, p. 122). The results are stated in tables, and compared with those 
of 1889. In every case where barnyard manure was used, there was 
an increase of from 2.9 to 2G.4 bushels in the yield. The results from the 
use of superphosphate, muriate of potash, and nitrate of soda, singly 
and in combination, were quite variable, and in general confirmed the 
tentative conclusions drawn from the previous experiments. Valuing 
corn at an average of 33J cents per bushel, the increase in yield due to 
the nse of fertilizers was not sufficient to pay their cost in any of the 
tests of 1890. 

Cbm, swnmary of experiments (pp. 37, 38). — The following statements 
are taken from the summary given in the bulletin : 

(1) From tlie large yellow dent class, only a few are recommended for Oliio soil, 
namely, Big Bnckeye, Learning, Learning Improved, Murdock Yellow Dent, and 
Woodwortli Yellow Dent. From these the Learning or Learning Improved might be 
selected as the most proliiic. The Olarage from among the medium dents and the 
Batcher corn from the mixed dents, arc both good varieties and will mature in an 
ordinary season. Biiar Crest Beauty, Chester County Mammoth, Golden Beauty, 
Golden Dent, and Cloud Early Dent are large and productive varieties, but can not 
be relied upon to mature on Ohio soils. Golden Dent and Golden Beauty are believed 
to be one and the same variety, * * * 

(2) The results of previous experiments are confirmed by the work of this year, in 
showing that more and better com can bo raised to the acre where the stalks average 
12 inches apart than where they are at less or greater distances. The results in 
general are os good when the corn is planted in hills as when planted in drills, when 
the average distances of the grains or stalks are the same. 

(3) The results of a 4 years’ comparative test fail to show any marked superiority 
in the productiveness of seed taken from the butt, middle, or tip of the ear. 

(4) The results of 2 years’ experiments are slightly in favor of shallow culture, 

(5) The exact stage of maturity at which corn is cat may materially affect its final 
yield per acre. 

(fi) Bed Cob Ensilage, Blount White Prolific, and B. and W. are good varieties 
for the silo. Early Sanford and sweet fodder com are not as a rule profitable in this 
State for silo purposes. * * ** 

(7) The results of 2 years’ experiments, conducted on the station farm and in vari- 
ous sections of the Siiate, indicate that in Ohio the use of commercial fertilizers on 
com, at present prices of grain and fertilizers, is likely to result in loss more often 
than in profit. 

Ohio Station, Bulletin Vol. IV, No. 2 (Second Series), February, 1891 (pp. 19). 

Miscellaneous experiments in the control of injurious 
INSECTS, 0. M. Weed, D. So. (pp. 39-47) ^Brief accounts of experi- 

ments, (1) l>y the author with Bordeaux mixture combined with Paris 
green or London purple, and with ammouiated carbonate of copper and 
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Paris green, in whicli no injury was done to tUe foliage of fruit trees, 
grapevines, or potatoes ; (2) by the author with Paris green, London 
pnrple, or lime and London purple applied to pear and apple trees, in 
which it appeared that Paris green did little injury to foliage; London 
purple alone did much injury, but this was largely prevented by the 
addition of lime to the solution of London- pnrple ; (3) by two Ohio 
ftuit growers with London pnrple for the plum cureulio, in which 
iiynries by the insect were largely prevented, but the foliage was consid- 
erably damaged; (4) by three Ohio fruit growers with dilute whitewash 
for the rose chafer (Maorodaetylus subspinostis), with varying success ; 
(5) by several farmers with various remedies for the striped cucumber 
beetle {Diabrotiea vittata) ; (6) by the author with tobacco powder used 
successfully for plant lice on lettuce. 

SOSCE COMMON CABBAGE INSECTS, 0. M. WEED, D. SC. (pp. 47-52, 
figs. 6). — ^Notes on the imported cabbage worm {Pieris rapoe), cabbage 
plusia {Plusia hrassicai), zebra caterpillar {Oeramica piota), wavy- 
striped flea beetle {Phyllotreta vittata)^ and cabbage cutworms, with 
illustrations after Biley. 

Thbbb impoetant olovee insects, 0. M. Weed, D. Sc. (pp. 63- 
66, figs. 3). — ^Notes on the clover root borer {Syla6tes trifolii), clover 
seed midge {Oeddomyia leguminioola), and clover hay worm {Asopia 
eoitalis), with illustrations afoer Biley. 

Texas Station, Bnlletia Bo. 14, llEarch, 1891 (pp. 16). 

Effects of cotton seed and cotton-seed meat, on the obeam- 

ING OP MILK, G-. W. OXTETIS, M. S. A., AND J. W. OAESON (pp. 
61-73). — ^The following experiments were made to study the effect of 
cotton seed or cotton-seed meal when fed to milch cows, on the com- 
pleteness of the separation of the cream. This effect was studied in 
cas^ where the cream was raised by setting the milk in Fairlamb cans 
at 70° or at 45° F., and where the creaming was effected by a Be Laval 
separator, each test being made with cows somewhat advanced in the 
milking period and with others comparatively new milch. ‘‘The selec- 
tions of cows were made with special reference to length of time since 
calving and to uniform individual quality as determined by previous 
test. • * • Bach animal was carefully watched throughout the 
entire test, and at once withdrawn on the appearance of the least 
abnormal indication, whether of appetite, general health, or condition.” 

Three separate experiments were made in which the milk was set, as 
soon as milked, in Fairlamb cans, without ice, and kept as nearly as 
possible at a temperature of 70° F. until sour (12 to 24 hours), when it 
was skimmed. Each of these experiments represented a different 
stage of the lactation period. Thus the 10 cows in the first experi- 
ment had calved 104 to 124 days, the 8 in the second experiment 88 to 
93 days, and the 6 in the third experiment 49 to 51 days previous to 
the beginning of the trial In each e^erimeut the cows ware divided 
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into two lots as nearly equal as possible, and while those of one lot 
received equal parts of com andcob meal and bran, those of the other 
received equal parts of cotton-seed meal and bran. The coarse fodder 
was the same for both lots in each experiment and consisted variously 
of hay and pasturage, silage, or silage, pasturage and sorghum. The 
amounts of food given and the duration of the experiments are not 
stated. The milk for each lot was mixed and set by itself. After the 
feeding had been continued for 12 days, samples of the whole milk 
and skim milk were taken for analysis. The fat in the whole milk was 
determined by the Patrick milk test, and that in the skim milk by the 
Adams gravimetric method. The results of these analyses, and the 
percentage of the total fat which was left in the skim milk, are tabu- 
lated for each lot in each experiment. The averages of these results 
are given below : 


Milk tel in cans at 70° F. 



Number j 
of days ' 
since last ^ 
calvini;. 

Without cotton-beed meal. 

With cottou'seed meal. 

1 Fat in i 
1 whole j 
milk. 

j 

1 Fat in 

1 skim 

1 milk. 

Per cent 
of total 
fat left 
in skim 
milk. 

Fat in 
whole 
milk. 

1 

Fat in | 

skim 

milk. 

Per cent 

1 of total 
fat left 
in skim 
milk. 



i 

Perct 1 

1 Per cf. 

Per et. 

'1 

Per dt. 

1 

Per ct. 

Perct 

Firfit experiment 

104-124 

5.22 

1.63 

30.9 

5.89 

3.10 

1K.4 

Second experiment 

88-93 

4.08 

1.28 1 

31.8 

3.98 

0 91 

1 22.9 

Third experiment 

49-51 

4.40 

0.64 

1 14.9 

1 

4.18 

0.47 

11.3 

I 


As will be seen, the separation of the fat by setting at 70 ° F. was 
more complete from the milk of the cows receiving cotton-seed meal 
than from that of those receiving com and-cob meal. “That the effect 
is in no sense due to individual peculiarity of cows, is proven, we think, 
satisfactorily by the fact that different sets of cows were used in the 
tests represented by each separate table, as above given, the tbod con- 
dition showing itself uniformly the same with different sets.” 

Three other trials were made, in which the milk was set in cans at 46° 
F., this temperature being maintained by the use of ice costitig 1 cent 
per pound. In the first two trials the same 1 0 cows were used, the milk 
being skimmed in one exi>erimeut after 12 hours and in the othei* after 24 
hours’ setting. The third experiment was with 8 cows nearly fresh in 
milk, and the skimming took place after 24 hours’ setting. In each 
experiment the cows were divided into two lots, one lot receiving equal 
parts of corn meal and bran, while the other received equal parts of 
cotton-seed meal and bran. The coarse fodder consisted in all cases of 
silage and pasturage. 

The averages of the results stated are as follows: 



99 

Milk set in cans at 45^ F, 



No of 
days since 
last calv 
mg 

Without cotton seed meaL * 

1 With oottoD seed meal 

Fat 

in whole ; 
milk. 

Fat 1 
m skim 
milk 

1 Per cent 

1 oftotal 
fit It ft 
m skim 

1 milk 

1 Fat 
m whole , 
milk. I 

i 

Fat 

, in skxm 

1 milk 

P« ( out 
of total 
fut letc 
m skim 
milk. 



Per cent 

Pet cent 

Pei eent 

Per eent 

Per cent 

Per cent 

Skimmed after 12 hours 

125-145 

4 22 

2 07 

49.1 

4.34 

1.38 

31 7 

Skimmed af er 24 hours 

132-152 1 

1 4 34 

1 67 

37 6 

1 4 86 j 

1 11 1 

1 22 9 

Skimmed alter 24 hours 

30-34 1 

4.53 

0 96 

21.3 

4.27 1 

0.34 < 

7.9 


Here again the percentage of fat left in the skim milk was least with 
the cows receiving the cotton-seed-meal ration. The separation of the 
cream was in all cases more complete with 24 hoars’ setting than with 
12 hours. 

The results of both series of experiments indicate further that the 
separation of cream by setting milk in cans was less perfect when the 
cows were advanced in the lactation period than when they were nearly 
fresh. The influence of the stage of the milking period in this respect 
was very marked, whether the food contained cotton-seed meal or not. 
The results indicate no particular adv^antage of setting at 45® over 70®. 

From the results of an experiment with 4 new milch cows, made to 
compare the effects of cotton seed with those previously observed for 
cotton-seed meal on cows likewise new milch, the authors conclude that 
« there is practically no difference between the effects of cotton seed 
and cotton-seed meal so far as gravity creaming is concerned.” 

To determine whether cotton-seed meal has any effect on the separation 
of the cream by means of the centrifugal apparatus, 8 cows were fed the 
corn-meal-and bran ration, and 8 others, at the same stage of lacta- 
tion, the cotton-seed-meal-and-bran ration. The milk of these cows was 
separated by a De Laval power separator as soon as milked. The aver- 
age results were as follows : 

Cream separated centrifugallif. 



Without cotton <)6ed meal. 

With cotton seed meal 

No of 
dajs 
simelast 
calving 

Fat m 
whole 
nulk. 

Fat m 
skim 
milk. 

Per cent 
ot total 
fatlettin 
skint 
milk. 

Fat in 
whole 
milk. 

Fat lU 
skim 
milk. 

Pei cent 
of total 
Utleftiu 
skim 
milk 

210 

50-63 

Per eent 

4 67 
3.88 

Percent 

0.08 

0.13 

Per cent 
hS 
3.27 

Ptr eent 

4 30 
384 

Per «nl 
0.10 

0 13 

Per cent 

2 3 
3.3 


It will be seen that there is really no di£Ebrenoe in machine cream- 
ing dne to food effect.” 

6608— No. 2 3 
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TTtali Station, Bulletin No. 6, Hay 15, 1891 (pp 14). 

Trials op sleds and tillaoe tools, J. W. Sanboen, B. 8.— 
Notes and tabulated data on tests of various kinds of sleds and harrows 
with the dynamometer and in other ways. The tbllowing snmmary is 
taken from the bulletin : 

(1) la the trial made, sleds drew harder than wagons over the same ground the pro- 
viowb fall under what seemed to be equally favorable conditions for each. 

(2) Change of load from the front to the rear end of the sled did not materially 
affect draft, as it did with wagons. 

(3) The friction due to the point of hitch of the horses or the relation of the power 
to the load did not follow the same law as with wheels. The hitch for sleds seems 
to be too low down as now made. 

(4) A load draws as easy with crooked shaft as with a straight hitch. 

(5) Draft varied with the sleds used and was least on the shortest sled, but it is 
not certain that the length of sled was the determining cause in the trials made. No 
other solntlon of the facts found was discovered. Future inquiry will be necessary 
to determine with certainty the cause of the variations in draft between the makes 
of sleds used. 

(6) Depth of cutting the ground, draft per square inch and per pound of soil moved, 
looseness of soil, and evenness of bottom varied very widely in the various types of 
harrows used. 

(7) The rolling cutters, especially those termed cutaway harrows, move the soil 
deepest and loosen it most, and in the form of the cutaway harrow draw the easiest 
of the class that penetrates deeply. 

(8) The spring- toothed harrows draw moderately ** fine" to an average degree, 
and till to an average depth, but leave the sojd with an nueveu bottom and more 
compact than the class above named, while on newly plowed grass sward they tear 
up the sod. For the cultivation of corn, they are very good implements, serving well 
the functions required in tillage of crops. 

(9) The square-toothed and the smoothing harrows are superficial iu their action 
on plowed ground, run easy, but compress the soil more than other classes, and are 
therefore bettor adapted to loose soils and for patting in seeds than to do the tillage 
work of soil fitting for crops. If present views regarding tillage are correct, then 
these iinplenionta are utterly unfitted for the purpose when applied to most soils. 

(10) When depth of cutting, ease of draft, evenness of bottom or of the top of 
the nustirred soil, and looseness of soil are considered, the cutaway type of harrows 
is the best of the several classes of tillage tools used hy the writer for the prepara- 
tion of the average soil for crops. It is believed that the work of this class of har- 
rows should always be supplemented by the smoothing harrow. 

(11) Harrows move less earth for a given amount of force than plows do, but, as 
found in a previous trial, the force required for fitting the soil for crops, when the 
plow supplemented by the harrow, is used is practically no less than wboii the har- 
row alone is nsed. 

(12) Less force is required to fit a given surface area of soil for crops when the 
harrow is used than when the plow is nsed. This fact admits of the use of some 
snbstitate for the plow upon soils that do not require deep tillage, if, indeed, there 
are such soils. 

(13) The relative efficiency of harrows varies on varying soils and on varying 
conditions of a given soil, the wedge-shaped teeth being at greatest disadvantage* on 
hard soils. 

(14) The plow, acting as a wedge, compresses the particles nearer together as it 
inverts the soil and divides only large masses ; therefore the harrow is the true imple- 
ment for “fining" and loosening the soil, the plowing serving to fit the soil for its 
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aciioD. Except npon grass ground, it is not improbable that tbe barrow, somewbat 
uiodiiitd, may grow in importance when compared with tbe plow, nnless the plow 
becomes modified for special soils. 

Veimont Station, Bulletin No. 24, May, 1891 (pp. 16). 

PoiiLlO BLIGHT AND EOT, L. B. JONES, B. S. (pp. 19-32).— Brief 
acconnta of successfal experiments in spraying potato vines with Bor- 
deaux mixture for potato rot {PhytopMhora mfestmt). In one experi- 
ment in 1890 a plat which was sprayed twice yielded 165 bushels of 
sound tubers, another sprayed once yielded 165 bushels, while a third 
plat twice as large as either of the other two, which was left unsprayed, 
j ielded only 86 bushels. It was found feasible and desirable to com- 
bine the Bordeaux mixture with the Paris green used for potato bugs. 
Attempts were made to disinfect tubers before planting by heating them 
for a number of hours in a dry oven at 107^° to 109^° P., in sealed jars 
at 106° to 108° F., or by soaking them in water at 106° to 108° P,, or in 
solutions of sulphate of copper. The heating in a dry oven seems to 
have been beneficial, but the other treatments were more or less injurious. 
Examinations of samples of a number of varieties of potatoes showed 
that in these oases the dry rot was worse at the seed end than at the 
stem end. Details of the investigations on potato rot will be published 
in the Annual Beport of the station for 1890. 

Vermont Station, Bulletin No. 25 (pp. 4). 

The bounty on maple sugab, W. W. Oooeb, M. A. (pp. 33- 
36). — An explanation of the conditions under which the ihrmer can 
secure the bounty for maple sugar offered by tbe national Government 
in accordance with a recent act ot Gongress. Tests made at the station 
indicate that most of the sugar made in the State during the early 
and middle parts of the season will test over 80 degrees by the polari- 
scope, and thus come up to the standard required by the law. The 
station is making investigations with reference to methods of making 
maple sugar, and will publish the results in a future bulletin. 

'West Virginia Station, Bulletin No. 13, January, 1891 (pp. 63). 

The obeameby indusxby, J. A. Myebs, Ph. D. (plates 1, fl^. 
6). — A. reprint of an article on this subject published in the Annual 
Beport of the station for 1890, pp. 29-88, an abstract of which was given 
in Experiment Station Beoord, voL m, p. 44. 

West Virginia Station, Bulletin No. 14^ Pehmary, 1891 (pp. 17). 

Pabm and gabden insects and notes oe tee season, a. D. 
Hopeins (pp. 66-79).— This is a reprint of articles published in the 
Annual Beport of the station for 1890, pp. 145-159 (see Experiment 
Station Becord, vol. m, p. 46). 
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West Virginia Station, Bulletin No. IS, March, 1891 (pp. 6). 

EASPBEBET GOtrXY aALL BBETIE, A. D. HOPKINS (pp. 81-84, 
plate 1). — A reprint of notes on Agrilus mfieoWa published in the 
Annual Report of the station for 1890, pp. 160-163 (see Expei'iment 
Station Record, vol. m, p. 46). 

West Vii^finia Station, Bulletin No. 16, April, 1891 (pp. 11). 

LocrosT TBBE INSECTS, A. D. HOPKINS (pp. 85-91, jdate 1).— A 
reprint of an article published in the Annual Report of the station for 
1890, pp. 164r-170 (see Experiment Station Record, vol. m, p. 47). 

West VuKinia Station, Bulletin No. 17, Hay, 1891 (pp. 12). 

PEELmiNABY REPORT ON BLACK SPRUCE INSECTS, A. D. HOP- 
KINS (pp. 93-102). — A. reprint of an article published in the Annual 
Report of the station for 1890, pp. 171-180 (see Expeiiiueut Station 
Record, vol. m, p. 47). 



mmm of publications of the united states department of 

AtifilCULTURE. 


DIVISION OF BOTANY. 

Coj^raiBUTiONS FRo:vi the U. S. National Herbarium, Vol. I, 
, No. 4, June 30, 1891. 

List of plants collected in western Mexico and Arizona, 
J. N. Rose (pp. 91-127, plates 10). — Tbis includes lists of plants col- 
lected by Dr. Edward Palmer in western Mexico (at Alamos) and Arizona 
in 1890, with descriptive notes on 46 new species and several new 
varieties. The new species illustrated in the plates accompanying the 
bulletin are, Stellar ia montana^ Dlpliysa racemom^ Bcliinopepon dr* 
rhopeduneulatus^ Titkonia fruticosa^ Bidens alamosanum, Eymnatherum 
anomalmi^ Perezia montana, Oordia sonorw, Ipomwa alata^ and Tabehda 
palmeri. 

Among the plants of this collection are many very beantifol ones which should 
claim the attention of cultivators. Of these we cite SeteropUrys portillawk, a recent 
species described by Mr. Watson. This is especially attractive for its large clusters 
of red frnit. It is very common at Alamos, and could easily he obtained for cultiva- 
tion. 

Galphimia humboldiiannj a rare plant in herbaria, is a common and attractive shrub 
of the mountains here. It is 6 to 8 feet high, with a handsome top, large racemes of 
yellow flowers, and attractive foliage. 

Cordia aonom is a new species, a very beautiful shrub or small tree, and an abun- 
dant bloomer. 

Tahehuia palmerif another new species, is a consplonons tree of this region. It 
grows to the height of 25 feet and produces large clusters of flowers. 

Three or four of the Ipomceas are very attractive ; one is a tree 30 feet high ; 
another is a climbing shrnb {L braoteata), with large, conspicnous bracts, which give 
the plant a very showy appearance ; two other new species are high-climbing vines. 

OONTBIBTTTIOKS FBOM THE U. S. !N'ATIOEA1i HEBBABIHE^ YOL. 11, 
STo. 1, June 27, 1891. 

Manual on the fhaneboU'Ams and ftebihofhytes of tTSSTEBN 
Texas, Polypetalas, J. M. Ooulteb (pp. 156, plate 1).— This is the 
fret part of a manual intended to include descriptions of all Texan 
plants west of the ninety-seventh meridian. The rich flora of thiis 
region has never before been systematically described. It is believed 
that the mannal will be of service to botanists and stodents not only 
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in Texas, but also in other large regions of the Southwest, which have 
a more or less similar flora. As far as practicable, the geographical 
range of the difl’erent species is indicated. This part, which embraces 
only the Polypetalse, contains descriptions of 7C5 species in 271 genera 
belonging to 50 orders. The great orders are the Leguminosse, repre- 
sented by 203 species in 62 genera ; Oactaceae, 71 species in 4 genera j 
Malvaceae, 63 species in 14 genera; Umbellifene, 50 species in 29 genera ; 
CrucifersB, 48 species in 18 genera ; Onagrarieie, 38 species in 6 genera ; 
Bosaceae, 28 species in 13 genera. The single plate accompanying this 
bulletin illustrates TheJypodium mseyi^ Coulter. 

BIVISlOH OF FOEESTEY. 

Bulletin STo. 5. 

What is fobesteyI B. E. Fernow (pp. 62).— This is a popular 
statement of the general principles of forestry, taken mainly from ad- 
dresses delivered by the author before representative bodies. The sub- 
ject is treated in three chapters, viz: The Forest and its Significance, 
Forestry in a Wooded Country or Forestry Management, and Forest 
Planting in a Treeless Country. The topics considered under forestry 
in a wooded country are: The objects of forest management, where forest 
growth should be maintained, what forest management is and what 
it is not, reproduction of trees, improvement of tree crop — thinning, 
undergrowth, mixed growth— light influences, special considerations in 
thinning, European government forestry, administrative considera- 
tions, working plans, and profitableness of forest management. The 
author takes a conservative view of the methods which should be 
immediately adopted in this country for the management of our forests. 

Forestry in a wooded country means harvesting the wood crop in such a manner 
that the forest will reproduce itself in the same if not in superior composition of 
kinds. Eeprodnction then is the aim of tho forest manager, and the dilferenoe 
between the work of the lumber man and that of the forester consists mainly in this : 
That the forester cuts his trees with a view of securing valuable reproduotion, while 
the lumberman cuts without this view, or at least without the knowledge as to how 
this reproduction can be secured and directed at will. 

Tho administrative moasures in vogue in European forest management we may 
perhaps not think desirable or suitable to our country and conditions, but the tech- 
nical measures, as far as they are based upon natural laws and by experience i>roved 
proper for the object in view, will bave to be adopted, with the necessary modifica- 
tions, if we wish to attain proper forest management. 

However, before we may apply the finer methods of forestry management as prac- 
ticed abroad, it will be well enough to begin with common-sense management, which 
consists in avoiding unnecessary waste, protecting against fire, keeping out cattle 
where young growth is to be fostered, and not preventing by malpractice the natural 
reforestation. 

The finandal side of forestry abroad is illustrated in the following 
table. The marked differences in expenditures and revenues are stated 
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to be due *^to differences of market facilities and intensity of manage- 
ment, and also to forest conditions: ” 



In the chapter on forest planting in a treeless country, the topics 
considered are, forest cover and moistnre, need of cooperative action, 
how to plant, relation of tree growth to light, how to mix species of 
trees, conifers, methods of planting, and forest planting as a work of 
internal improvement. The general principles on which experiments 
in tree planting on the plains should be made are summed up as fol- 
lows : 

(1) Forest plantations in large blocks have more chance of success tban small clamps 
or single trees, since large plantations alone are capable of becoming self-snstaining 
and of improving tbeir conditions of growth by their own indnence npon moistnre 
conditions of the soil and air. 

(2) We mast not only plant densely (much more densely tban is the common prac- 
tice), but in the selection of kinds give predominance to such as are capable of 
quickly and persistently shading the ground, creating an undergrowth and cover 
that wiU prevent evaporation, and thus make possible the planting of the light- 
foliaged, quick-growing, valuable timbers. 

Twelve kinds of trees used in prairie planting are gronped as follows, 
according to their shade endurance, and their rate of height growth 
daring their yoath : 


A$ io shade. 


As to rate of height growth. 


(1) Box elder. 

(2) Mulberry. 

(3) Elm. 

(4) Black cherry. 

(5) Osage orange. 

(6) Catalpa. 

(7) Soft maple. 

(8) Iiocnst. 

(9) Honey locust. 

(10) Black walnut. 

(11) Ash. 

(12) Cottxmwood. 


(1) Cottonwood. 

(2) Soft maple. 

(3) Elm. 

(4) Locust. 

(5) Honey loonsk 

(6) Black cherry. 

(7) CaWpa. 

(8) Osage orange. 

(9) Box elder. 

(10) Black walnut; 

(11) Ash. 

(12) Mulberry (f). 
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This is not an immutable scale, but only a tentative proposition, and for the pur- 
pose of illustration, in which the kinds placed widely apart will alone really retain 
their relative positions. We will find at the top of the first scale the most shade 
enduring and at the head of the second scale the most rapid growing among those 
named. If we can make, therefore, a combination of these, we will succeed in obtain- 
ing the two points to he gained— the densest crown cover in varying tiers, and the 
light-needing kinds overgrowing the shade-enduring, which allows the largest num- 
ber of individuals on the area. • * * 

Of all trees, the most suitable for prairie planting and for planting in the dry plains 
are beyond doubt the conifers, especially the pines. 

There are two reasons why they should be chosen preferably to others : First of all, 
they furnish not only a denser cover, lateral and vertical, but a cover all tbo year 
around, being evergreen. Secondly, they require less water, from one sixth to one 
tenth, than most deciduous trees, and are therefore less liable to succumb to drouth. 
In winter they will hold the snow more efiiciently than the naked, leafless kind, thus 
l>re8erving the moisture on the ground. 

Nature has given us indications in that direction. The driest soils everywhere are 
occupied by the pines, and the arid slopes of the Kocky Mountains and the interior 
basin support only conifers, especially pines and junipers. From Professor Bessey I 
learned only to-day that my theory regarding the former forest cover of the plains is 
borne out by the discovery of pine forests buried in the sand hills of northern Nebraska ; 
and that he found growing naturally iu eastern Nebraska the same kind of piue that 
covers the Black Hills andBocky Mountain slopes, namely, the bull piue (JPinua jwn- 
derosa). 

Articles setting forth the resalts of personal experiences in tree plant- 
ing on the Dakota plains are appended to the bnlletin, the authors 
being A. M. Thomson and J. W. Smith. 

orncE or expebihent statioks. 

Experiment Station BiriiLETiN No. 2, Part n. 

Digest op the Annual Eepoets op the Ageioultueal 

Experiment Stations in the United States poe 1888 (pp. 173) 

This contains a digest of the report^ of the stations in Kansas, Ken- 
tucky, Maine, Maryland, Minnesota, New Hampshire, Ohio, Pennsyl- 
vania, Ehode Island, South Oarolina (part n), and West Virginia, which 
reports were not received by the Office until after the publication of part 
I of this bnlletin. Separate indexes of names and subjects accompany 
each, part of the digest. 

MlSOEUiANEOUS BULLETIN No. 3. 

Peooebdings op the Contention op ameeioan ageioultueal 
Colleges and Expbeiment Stations at Champaign, Illinois, 
Novembeb, 1890 (pp. 166). — ^This is edited by A. W. Harris for this 
Office, and H. E. ijvord for the Association. Besides minutes of the 
genei^ and sectional sessions, the papers read are given in fall or by 
abstracts. For a brief account of the convention, with the titles of 
papers, see Experiment Station Becord, vol. n, p. 266. 
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DIVISIOSr OE GARDENS AND GROUNDS. 

Papebs on hobticultubal and kindbed subjects, W. Saun- 
DBBS (pi>. 134). — These are reprinted from reports of the Department 
of Agriculture, 1863-89, and include articles on the following subjects : 
Landscape gardening, draining lands, sowing seeds and raising young 
plants of forest trees, making and keeping lawns, spring and fall plant- 
ing of trees, keeping hedges, cuitiration, mechanical preparation of 
soil, mulching, situations for orchards, orchard planting, management 
of orchards, pruning, remarks on pear culture, native grapes, grapes — 
mildew, propagating native grapes, foreign grapes in glass structures, 
inside borders for graperies, thrips on grapes, propagating by cuttings, 
sowing seeds, seed saving, rotation in cropping, expedients for promot- 
ing fruitfulness in plants, importance of a uniform supply of water in 
plant culture, liquid manure for plants in pot culture, flower pots, night 
temperature in glass structures, watering plants in pots, water plants, 
glazing greenhouse roofs, raspberry culture, figs, vanilla, India rubber 
plants, citron, special inquiries and answers, well-ripened wood, and 
notes on orange culture and the pineapple. 

DIVISION OF STATISTICS. 

Eepobt No. 86 (new series), July, 1891 (pp. 303-374) ^This 

includes articles on the condition and acreage of corn, wheat, oats, rye, 
barley, cotton, potatoes, tobacco, grasses, and fruit, July 1, 1891 5 the 
weight of wool per fleece} reports of State agents; European crop 
report for July 5 European rye production ; the cooperative credit unions 
or people’s banks of Germany 5 agriculture in Peru ; and transportation 
rates. 

Bye in Europe is a cereal second in importance to wheat only. In many countries 
it is the staple hreadstnfl, its use making possible a larger exportation of wheat from 
exporting countries, and snpplementing the higher-priced cereal in importing coun- 
tries. In eastern Europe the product is larger than the wheat crop in Austria, Ger- 
many, and Bnssia. The crop in Russia is larger than any cereal crop grown in any 
country of the world, except corn in the United States. 

The rye crop of Europe* 

[lu Winchester hnshelcu] 
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FiBBB iNVESTiaATIONS, Ebpobt TSo. 3. 

Sisal hemp culture, 0. E. Dobce (pp. 59, plates 8, figs. 21).— 
This includes a brief history of the culture of sisal hemp in Florida ; 
notes on the soil, climate, and cultivation adapted to these plants, and 
on rate of growth, harvesting, and yield per acre; descriptions of 
machinery for extracting the fiber; an account of the present condition 
of the industry in Florida ; notes on other leaf fibers {Agave amerieana^ 
A. mexicana, and Sanseviera iseylanica) observed by the author in Flor- 
ida; compiled notes on Agava rigid^, var. akalam^ and on the sisal 
hemp industry in the Bahamas. 

The imports of sisal hemp fiber into this country from Yucatan for the fiscal year 
ending June 30, 1390, amounted to 28,319 tons, in round numbers, vrorth (4,330,300 ; 
and for the year previous the imports amounted to over 35,000 tons. This does not 
take into account the imported manufactures from sisal hemp, which are considerable, 
the value of which can not be given. It is said that the United States purchases over 
30 per cent of the marketable fiber produced in Mexico. 

The fact that the sisal hemp plant can be grown in this country in any quantity, 
as far as the more question of cultivation is concerned, was satisfactorily demon- 
strated many years ago. Over 50 years have passed since the plant was introduced 
into Florida by Dr. Henry Perrine, and it is now growing wild in many portions of 
the State. 

Sisal hemp is now extensively grown in Mexico and has been success- 
fhlly introduced into Cuba and the Bahamas. There is reason to 
believe that it can be profitably grown in southern Florida. 



iBSTMCTS OP BEPORTS OF FOREI6S KYESTIOATIONS. 


A rapid method for estimating nitrates in potable waters, 
George Harrow {Jmr. Okem. 8oc., 69, pj>. 329-323). — ^The author 
sought to devise a method for the estimation of nitrates which should 
he as rapid as I^essler’s test is for the determination of ammonia. The 
method which he proposes depends on the conversion of nitric acid into 
nitrons acid by means of zinc dust, and the estimation of the nitrous 
acid by the Griess test (a-napthylamine and snlphanilic acid). The test 
reagent is prepared by dissolving 1 gram a-napthylamine, 1 gram 
snlphanilic acid, and 25 c. c. strong hydrochloric acid, in about 200 c. c. of 
distilled water, boiling with a small quantity of animal charcoal, filtering, 
and then making up to 500 c. e. Standard solutions containing respec- 
tively 1, 0.1, and 0.01 part of nitrogen as nitrates per 100,000 are made 
by dissolving 0.721 gram of pure dry potassium nitrate in 1 liter of 
water (=10 parts of nitrogen per 100,000 c. o.), and dilating to the 
required strength. 

The manner of making the test is described as follows : Fifty o. c. of 
each water to be tested (as many as four estimations may readily be 
made at the same time) are placed in beakers of about 100 c. c. capac- 
ity, and 50 c. c. of each of the standard nitrate solutions in smaller 
beakers. Ten c. c. of the test reagent are added to each beaker, and 
afterwards a small quantity of zinc dust (7-8 mg.). If nitrites are 
present in the water the pink color will appear without the addition 
of zinc dust (Giiess’s test). If nitrates are present a more or less 
intense pink color will appear on the addition of the zinc dust, and 
aftmr about 15 minutes the intensity of the color is compared with 
that of the three standard nitrate solutions, the water being dilated 
until its color corresponds with that of one of them. The author sug- 
gests that perhaps the greatest accuracy may be secured by comparing 
with the most dilate standard, in which case it may frequently be 
necessary to dilate the water a hundredfold. The necessary dila- 
tion being indicated by this preliminary test, the test is repeated 
with dilated water, the comparison of color with that of the standard 
chosen being made after 15 minutes in graduated Nesslerizing tubes 
of equal caliber, as follows: “The standard solution occupying 60 
c. c. in one cylinder, the water tested is run into the other until the 
depth of the color appears to be equal. A reading is then made of the 
quantity necessary. Say 45 c. c. were employed ; then 45 : 60 : : 0.1 : « 
(=0.133), and supposing the water to have been ten times dilated, 
it would contain 1.33 psurts nitrogen as nitrates and nitrites [per 

m 



no 


100,000].” The tabniated results of comparisons of this new method 
with the Orum mercury method as modified by Frankland and Arm- 
strong on numerous samples of water, show the new method to give 
results in most cases slightly higher than the mercury method ; this 
error amounted in only one instance to 0.4 part of nitrogen in 100,000, 
and was usually below 0.2 part. 

The advantage claimed for the test are rapidity, simplicity, and ease 
of execution, and the small quantity of water required for the deter- 
mination, 20 c. c. being sufficient. The only precaution mentioned is to 
avoid the addition of large quantities of zinc dust, as they decolorize 
the solution. 

Absorption of atmospheric ammonia by arable soils, T. Schlb- 
sing (Oompt. rmd., 110 (1890), pp. 429 and 499). — ^Previous experiments 
by the author and by other investigators have indicated that arable 
soils absorb considerable quantities of ammonia from the air, but the 
conclusions have not been universally accepted. During the years 
1886-90, twenty-five experiments were instituted by the author for the 
fhrther study of the problem. 

Specimens of difiereut kinds of soil were placed in shallow, circular, 
flat-bottomed glass vessels with a superficial area of 2 square dm., and 
a depth varying with the weight of the soil. As a certain amount of 
nitrogen would be brought to the soils in atmospheric dust, one vessel 
was left empty and the nitrogen determined in the dust collected in it. 
All these vessels were placed inside an apparatus arranged to provide 
for circulation of air. Two other vessels of the same kind containing 
dilute sulphuric acid were placed one inside the apparatus and the other 
in open air. The amounts of ammonia absorbed by the acid in the 
two vessels were compared to obtain an indication of the amounts of 
atmospheric ammonia which would come in contact with the soil of the 
experiments as compared with the amounts which would come in con- 
tact with ordinary cultivated soils. In estimating the amount of nitro- 
gen gained by the different soils under experiment, a correction was 
made for the amount of nitrogen in the atmospheric dust. It was found 
that the acid in the vessel placed near those containing the soils under 
experiment inside the apparatus, through which a more or less constant 
current of air was passing, absorbed more ammonia than had been 
found to be absorbed by acid exposed to the open air. The inference 
was that more atmospheric ammoniaffiad been brought in contact with 
these soils than would be the case with ordinary cultivated soils. A 
correction for ammonia contact was therefore made in the figures for 
total gain of nitrogen by the soils. This correction, which varied with 
the different soils, was much larger than that for atmospheric dust. 
The figures quoted below fbr the annual gain of nitrogen per hectare 
are those obtained after the subtractions for both atmospheric dust and 
ammonia contact. 
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Determinations were made of the amount of nitroj^en in the forms of 
ammonia, nitric acid, and total nitrogen in each soil at the beginning, 
from time to time during, and at the end of the experiment. The 
amounts of gain or loss in each specimen were thus learned and the cor- 
responding amounts per hectare were calculated. The author urges, 
however, that the excess of ammonia in the soil at the end over that at 
the beginning of the experiment does not represent the amount of 
ammonia absorbed, since part of it is used for the formation of complex 
nitrogenous compounds, and is not transformed into ammonia and dis- 
solved by the dilute acid used for extracting and determining the amounts 
of ammonia in the soil. More or less of the ammonia would of course 
he changed to nitric acid. 

The twenty-five experiments were divided into four grouT)s : 

(1) The first group included six non-calcareous soils, which had served 
as material in previous experiments by the author on the fixation of 
the free nitrogen of the air. Since no gain of nitrogen had been found 
in either of these soils in the previous experiments, it was assumed that 
any gain which should be found in the present experiments must be 
attributed to the absorption of nitrogen compounds from the air. The 
soils were kept moist during experimental periods of from 495 to 622 
days. One was nearly covered, and showed no considerable gain of 
nitrogen. In the other five the gain ranged from 15.3 to 50.1 kg. per 
hectare, or from 13.7 pounds to 45.1 pounds per acre per year. 

(2) The second group included three experiments, one with acalcareous 
soil, the other two with a non-calcareous soil and subsoil. The experi- 
ment continued 115 days from May 4. The soils were moistened daily. 
The calcareous soil gained nitrogen at the rate of 47.1 kg, per hectare, 
or 42,4 pounds per acre, and the non-calcareous soil and subsoil at the 
rate of 39.1 and 34,4 kg. respectively per hectare, or 35.2 and 31.0 pounds 
per acre per year. 

(3) The third group included eight experiments with four specimens 
of surface soils and the corresponding subsoils, all calcareous. The 
experimental periods varied from 163 to 170 days, commencing June 
17. In every case there was considerable gain of nitrogen, the gains 
by the surface soils varying from 40.7 to 46.5 kg. per hectare, or from 
36.6 to 41.9 pounds per acre, and by the subsoils from 30.S to 40.1 kg. 
per hectare, or from 27.7 to 36.1 pounds per acre per year. 

(4) The experiments of the fourth group were made with the same 
kinds of soil as the third, at the same time, and in the same manner, 
except that the soil was not moistened, but was thoroughly stirred once 
a week. It therefore retained onl^^ hygroscopic moisture and was quite 
dry. The gains of nitrogen averaged somewhat larger than in the third 
group. The most noticeable difierenoe between the results with the 
two groups was in the quantities of ammonia and nitric acid at the end 
of the experiments. In the third group the quantities of ammonia 
changed very little, but that of nitric acid increased and at the end was 
large. In the fourth group, on the other hand, the Quantities of nitric 
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acid remained nearly constant and the increase of nitrogen was almost 
wholly in the form of ammonia. In other words, nitridcation was active 
in the moist but not in the dry soils. 

Taking the results of all the groups together, there seemed to be 
rather more gain of nitrogen with calcareous than with non-calcareons 
soils, bat the didbrence was neither regular nor prononnced. The fol- 
lowing are the author’s conclusions : 

From these investigations it follows that arable soils absorb atmos- 
pheric ammonia, whether they are devoid of vegetation, calcareous, 
acid or nentral, dry or wet. The quantities of nitrogen thus gained 
are too important to be neglected. 

The absorption of ammonia by the soil is dependent upon the differ- 
ence of tension of the ammonia in air and soil. The absorption, there- 
fore, -attains its greatest intensity when the tension in the soil is zero. 
This condition is realized when the soil is moist and when nitrification 
causes ammonia to disappear as rapidly as it is absorbed. 'When the 
soil is dry nitrification stops, the larger part of the ammonia absorbed 
retains its form, and increasing in amount effects a tension in the soil. 
The absorption, therefore, constantly diminishes. Thus moisture in 
the soil favors the fixation of ammonia, and dryness retards it. 

Absorption depends essentially on the renewal of air at the surface of 
the soil. It is therefore not a matter of indifference whether the sur. 
face of a field is free from vegetation or is covered by the residue of 
crops or by spontaneous vegetation. — [W. O. A.] 

Green crops as nitrogenous manures, A. Miintz (Ompt. rend., 110 
(1890), p. 972). — ^For green manuring leguminous plants are generally 
selected. Their value for this purpose is due to their power of gather- 
ing nitrogen especially from the air. The author considers that their 
effectiveness when plowed under as green manure will bo proportioned 
to the rapidity with which their nitrogen is changed to nitric acid. To 
get light upon the subject, he compared the rapidity of nitrification of 
green lupines with that of dried blood, which is one of the most active 
nitrogenous fertilizers, and of sulphate of ammonia, which undergoes 
especially rapid nitrification, in a series of experiments in v hich each 
of the substances was added to a light calcareous soil and to a heavy 
clay soil only slightly calcareous. For each experiment enough of the 
nitrogenous material was added to furnish one gram of nitrogen for a 
kg. of soil. The accompanying tabular statement shows the amount of 
nitric acid formed : 


Fertiliisixig materials supplying 1 gram of nitrogen. 

Light calcare- 
ous soil. 

Heavy clay 
soil slightly cal- 
careons. 

Green lupine 

Milligram. 

183 

Milligram. 

86.0 

3.0 

5.1 

X)ried ....................... ............................ 

161 

Sulphate of ammonia - - ... 

288 
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It is evident that the heavy soil was unfavorable to nitrification, only 
5.1. mg. of nitric acid being formed from the sulphate of ammonia. That 
so mnoh more was formed from the nitrogen of the Inpines is attiibnted 
by the author to the looseniug of the soil by the decomposing plants, 
by which aSration was facilitated. In the lighter soil, which was rela- 
tively fiivorable to nitrification, 288 uig. of nitric acid was formed from 
the sulphate of ammonia. The nitrification of the lupine exceeded that 
of the dried blood. 

Field experiments with maize grown for fodder on land manured with 
green alfalfa, with dried blood, and with sulphate of ammonia gave 
results very favorable to the alfalfa. — [W. O. A.] 

The decomposition of organic fertilizers in soil, A. MUntziCoaipt. 
rend., 110 (18901, jp. 1206). — Under ordinary circumstances the nitrogen of 
all organic substances decaying in soil, changes into nitrates. In 1877 
and later SchlSsiug and Miintz showed that this transformation is due to 
ferments which they have studied. Of the numerous organisms of soil, 
the nitro bacteria are the most important, since it is they that change 
the nitrogen into nitric add, the form most assimilable by plants. 

In a recent series of experiments, Miintz shows that there are still 
other organisms which in their work precede those of nitrification. 
That is to say, these latter transform organic nitrogen into ammonia 
from which the nitric acid is produced. They are probably indispen- 
sable to the life of the nitrifying organisms and to the complete trans- 
formation of nitrogenous organic matter. Experiments to dedde the 
question as to whether the nitro-bacteria can live upon other nitrogen 
compounds besides ammonia, may not prove very difficult, since Wino- 
gradsky has succeeded in isolating them in pure cultures. Meanwhile, 
however, Miintz shows in the present investigation that the agent for 
the production of ammonia exists in all soils, and that it works the 
transformation of the nitrogen of organic materials, especially manures, 
into compounds of ammonia. 

There is great difference as to the facilily with which the nitrogen 
of humic compounds and that of other organic substances, such as 
stable manure and other excreta, dried blood and flesh, horn, wool, 
leather, oil cakes, etc., is nitnfied. Thus the nitrogen of humus is 
assimilated by plants very slowly, but that of the other substances 
mentioned, more or less rapidly. 

In ordur to get an insight into the nature of the transformation 
products of organic nitrogen into ammonia or nitric acid, Miintz 
experimented with several soils. Some of them were acid and not 
adapted to nitrification, while others were more or less fovorable to 
the action of nitrif^ug ferments. Each kind of soil served in three 
experiments. In one it was used by itself; in a second horn,* and in a 
third dried blood was added. The experiments continued from 11 days 
to 8 months. In one case the soils were steriUzed at 90° O., at which 
temperature the nitrifying ferment is killed but most of the othms axe 
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lefb intact. When sterilized at 120° 0., it was found that generally no 
ammouia was formed, thus impl3ing that the ammonifying ferment is 
destroyed. But when soils thus sterilized were inoculated with a par- 
ticle of fresh soil, the production of ammonia recommenced. 

The piincipal results of the experiment may be recapitulated by say- 
ing that in soils in which nitrification conld not occur or in which the 
nitric ferment had been killed, the nitrogen of organic substances was 
changed to ammonia exclnsively. Soils poorly adapted to nitiification 
had nearly all their nitrogen changed into ammonia and but little to 
nitric acid; and in arable soils where nitrification was very intense 
ammonia was not entirely absent. 

The author concludes that in all soils special organisms exist which 
exercise the function of converting the nitrogen of organic matter into 
ammonia. But there are almost always coexisting organisms which 
transform the ammonia thus produced into nitric acid. Although the 
work of the former is only preparatory, yet it is useful and perhaps 
even indispensable. 

In another article (Oompt. read.. Ill (1890), p. 76) P. Pdchard calls 
attention to his own results which are identical with those of Miintz 
above referred to, but were published earlier in the account of an 
investigation on the influence of gj'psum and of clay on the retention, 
nitrification, and fixation of niti'ogen {Oompt. reni.^ 109 (1889), p. 646). 
He there showed that in the decomposition of organic matter the forma- 
tion of ammonia precedes that of nitric acid. This conclusion, he says, 
was to be expected after the work of Shtitzenberger on the decomposi- 
tion of albuminoid substances by the earthy alkalis, especially when 
Duclaux had shown that their decomposition in the manner named 
is similar to that produced by the action of microbes. — [W. O. A.] 

The decompositLou of rocks and the fonnation of arable soil, 
A Miintz (Compt. rend., 110 (1890), p. 1370). — In this article the author 
broaches the very striking theoi'y that either nitro-bacteria or similar 
microscopic organisms constitute one of the xirincipal agencies in the 
decomposition of rook and formation of soil, and supports it by a variety 
of observations. Both igneous and sedimentary rocks undergo constant 
disintegration. The fine particles either left in situ or transported by 
wind and water during geologic epochs, make the basis of arable soil. 
The disintegration is caused in part by atmospheric agencies, chemical 
and phy^cal, and in part by the action of living organisms. It is well 
known that plants of the higher and lower orders growing on the sur- 
faces or in the fissures of rooks, tend to disintegrate them by the action 
of acid or other secretions, as well as by mechanical means. According 
to the observations of the author, microscopic organisms exert a similar 
but more subtle and fiar more general action. He has studied the action 
of these nitrifying ferments upon high mountains, above the limits of 
ordinary vegetation, as well as in lower regions. As first indicated by 
the researches of ^hlSsing and Mfintz and explained later by the 
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investigation of Winogradsky, these ferments are able to assimilate 
ammoniam carbonate, form organic matter from it, and at the same 
time change part of the nitrogen of the ammonia into nitric acid. The 
author also believes that they may utilize for their sustenance the very 
minute traces of alcohol which he has found to be widely distributed 
and a constant constituent of the atmosx^here. All the conditions 
for their growth would therefore be fulfilled on bare rock and on the 
highest mountain peaks. Being of microscopic size they are able to 
penetrate the capillary interstices of rock and the nitric acid which 
they produce, acting constantly through long periods of time, becomes 
an effective means of disintegration. 

The disintegrated particles are found on examination to be uniformly 
covered by layers of organic matter, evidently formed by these organ- 
isms. This accords with the observation of Winogradsky, that the 
nitro-bacteria grown in liquids free from organic matter gather about 
deposits of carbonates and transform ammonia and carbonic acid into 
organic matter, which thus accnmlates in considerables quantities.* 
The accumulation of the organic matter of the soil thus begun is 
increased later by the residues of the vegetation of higher orders. By 
putting specimens of disintegrating rock into sterilized tubes and mak- 
ing bacteria cultures with them, the author showed the presence of 
nitrifying organisms in the bare rocks of the Alps, Pyrenees, Auvergne, 
and Vosges. Bocks of the most widely varying mineralogical character 
— granite, porphyry, gneiss, mica schist, volcanic rock, limestone, and 
sandstone — were thus shown to be covered with nitre bacteria. SchI5- 
sing and Mfiutz have shown that these organisms become dormant at low 
temperature, so that their activity is limited to the summer, especially 
at high altitudes, but their life does not cease in winter, for he has found 
them ‘living and ready to resume their activity after a sleep of ages 
under the enduring ice of glaciers, where the temperature does not rise 
above zero.’’’ 

But while the organisms are so abundant on the bare rocks of high 
mountains where the conditions for their action are most simple, their 
nitrifying activity is exercised on a far vaster scale under the normal 
conditions existing at lower levels, where the rock is covered with vege- 
table soil. They act upon minute fragments, and thus reduce them to 
smaller and smaller size ; nor are they limited to the surface, but they 
penetrate into the interior of the rock mass. This is the case with the 
rock material known as ^‘rotten rock,^ the particles of which become sep- 
arated, as often happens in limestone, schists, and granite. In such 
decomposing rocks, says the author; I have always established the 
presence of the nitrifying organism.^ One of the most striking examples 
of this is furnished by the mountain in Switzerland called in German 
Paulhom, in French Pic Pourri (‘^Botten Peak’^), which consists of a 

* See Experiment Station Becord, voLix, p. 754. 

560S-.No. 2 i 
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calcareous schist, friable, and in process of disintegration. Its whole 
mass is invaded by the nitric ferment. 

“When we consider the feeble intensity of these phenomena we are 
tempted to underestimate their importance, but being so general and 
continuous they really deserve to be classed among the geologic causes 
to which the crust of the earth owes its actual physiognomy, and which 
especially have contribnted to the deposits of fine material which con* 
stitute arable soil.” 

lu the view thus presented by Miintz, nitro bacteria, the existence of 
which was first indicated by Schltising and himself in 1877, and which 
were first isolated and definitely studied by Winogradsky a little over 
a year ago, are of the highest interest to the geologist as one of the 
dynamic agencies which decide the topography of the earth’s surface ; 
and to the farmer as the means by which the nitrogen compounds of 
the soil are changed into the nitrates upon which his crops feed, and 
even the soil itself is formed. — fW. O. A.] 

Microbes and root tubercles in relation to the fixation of free 
nitrogen by peas, Schlbsiug, jr., andLahrent(Compf.rcA(i.,llL (18i)0), 
p. 760). — Experiments by the authors are reported, which confirm the 
fixation of free nitrogen by peas and the connection of microbes and root 
tubercles with the process. While previous experiments had been made 
by what they designate the “indirect method” of comparing the nitrogen 
in the seed and soil at the beginning of the experiment with theamonut 
found in the plant and soil at the end of the experiment, and taking 
the difference as the measure of the quantity of nitrogen acquired from 
the air, these experimenters employed the “ direct method,” growing 
plants in sand inside an apparatus containing a definite volume of air, 
the nitrogen in which was estimated at the beginning and at the end of 
the experiment, and taking the loss as the measure of the amount fixed 
by the plant. The apparatus was also utilized in experiments where 
the nitrogen gained was estimated by the “ indirect method,” explained 
above. In two experiments the apparatus and sand wera steiilized, iieas 
lilanted, and their inoculation provided for by the addition of crushed 
root tnbei'oles. The peas grew during 3 months. The plants were 
small, apparently healthy, and produced flowers, but no fruit. At the 
end of the experiment the roots had abundant tubercles. By the 
direct method it was estimated that the plants in the first experiment 
acquired 36.5 and those in the second experiment 32.5 mg. of nitrogen. 
By the indirect method the quantities of nitrogen fixed were esti- 
mated at 40.6 and 34.1 mg. respectively. The diffbrence in results by the 
two methods is attiibuted to unavoidable errors in analysis. Still 
another experiment was made, bat without determination of gaseous 
;aitrogen and without inoculation. The plants bad no root tubercles 
and showed by the indirect method no considerable gain of nitrogen. 
Theinference is that the peas which were inoculated by the bacteria 
and had root tubercles, fixed gaseous nitrogen. — [W. O. A.] 
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Contribntions to tbe knowledge of the nitrogenous compounds 
of arable soil, Eerthelot and Andrd {Oimpt. rend., 112 (1891), p. 
189). — In previous investigations* the authors have studied the forma- 
tion of ammonia in ordinary cultivated soil fi%e ftom considerable 
quantities of vegetable mold. Such soils contain extremely little ready- 
formed ammonia or ammonium salts, their nitrogen being largely in the 
form of amide-like compounds which yield ammonia gradually by treat- 
ment with acids or dilute alkalis, cold or hot, and even by treatment 
with water at ordinary temperature. These amides are the source of the 
ammonia ordinarily found in the analysis of soil. The same gradual 
decomposition by water and by alkaline and earthy carbonates gives rise 
to the ammonia which is emitted by cultivated soils and diffused through 
the atmosphere. The amide substances which are thus decomposed 
may be divided into three classes : (1) Amides proper, which are formed 
by the union of acids with ammonia and ftom which ammonia is more 
or less readily evolved by the action of acids and alkalis ; (2) alkal- 
amides which are formed by the union of volatile nitrogenons bases 
with acids, comport themselv^ similarly to the amides, and yield vola- 
tile nitrogenous compounds; (3) alkalamides which are formed by the 
nniou of non-volatile nitrogenons bases or allied bodies with acids, and 
in being decomposed yield non-volatile nitrogenons products. Of 
these alkalamides, some are soluble in water, others are insoluble. 
The solnble ones when broken up by acids or alkalis may yield prod- 
ucts, acid or alkaline, which are solnble, or those which are insoluble 
in water. Similar distinctions apply to the nitrogenons oi^anic 
compounds of ordinary cultivated soil. A knowledge of them is 
indispensable for the interpretation of the analysis of the soil and the 
understanding of its constitution; nor can it be doubted that they are 
important factors in the absorption of nitrogenons and carbonaceous 
compounds of the soil by the plant, and in vegetable nutrition generally. 

In the study of a clay soil, it was found that the ratio of the organic 
carbon to the nitrogen was such as would correspond to one part of 
albuminoid material with three parts of humic or allied compounds, 
such as are derived from carbohydrates. It is to be expected that the 
researches of SchUtzenberger on the constitution of proteid8.may throw 
light upon that of the nitrogenons compounds of the soil. 

The authors have studied the changes produced in the nitrogenous 
comimnnds of soil by the action of acids and alkalis of different degrees 
of concentration, at different temperatures, and during different inter- 
vals of time. They determined in each case the amounts of nitrogeu 
(1) disengaged as ammonia or other volatile alkaline compounds; (2) 
remaining in non-volatile compounds soluble in watmr; and (3) remain- 
ing in insoluble compounds. In a number of oases they also determined , 
the amount of carbon in each of these compounds. With a cold 

* Ann.. CUm. et Fhys., 6 set., 11 (1887), p. SS9. 
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concentrated solution of potash, nitrogen was eliminated in the form of 
ammonia or other volatile alkaline componuds, at first very rapidly, 
then slowly, and afterwards very slowly and in amounts proportioned 
to the time of the action. It was concluded that there were in the soil 
two distinct amide-like compounds, differing in the facility with which 
they are transformed into ammonia. Besides the nitrogenous material 
transformed into ammonia, a much larger portion was rendered soluble 
in water, but a part of this latter gradually reverted to an insoluble 
form. The residue of the soil after extraction by potash, on treatment 
with dilute acid, yielded still more ammonia and amide-like compounds. 
Over nine tenths was thus rendered soluble by either acid or alkali 
or both. The tendency of the action of both acid and alkali was to 
decompose the nitrogenous compounds and to form products of lower 
molecular weight. 

In conclusion, the authors add that these experiments show how 
the insoluble nitrogen of humus compounds is gradually rendered 
soluble and assimilable. While the action of the plant upon these 
compounds in the soil is certainly not identical with that of the acids 
and alkalis of the laboratory experiments, nevertheless the latter offer 
certain grounds of comparison in the consideration of the chemical 
processes induced by earthy carbonates and by carbonic acids, as well as 
by the acids formed by the plants. The length of duration of these natu- 
ral processes makes up for the slowness as compared with the more 
energetic action of the mineral acids and alkalis. That is to say, the 
comparatively weak bases and acids which occur in the soil and are 
elaborated by plants, tend to set free the nitrogen of humus, both that 
of the vegetable matter of which it is formed and that of the ammonia 
which it absorbs ffom the air. It may be assumed that alkaline and 
add fertilizers, such as lime, ashes, and acid phosphates, serve a similar 
purpose in rendering the nitoogen of the soil available to plants. — [W. 
O. A.] 

The volatile nitrogenous compounds exhaled by arable soil, 
Berthelot {Oompt. rend., 112 (1891), p. 195). — In continuation of previ- 
ous investigations the author made experiments with argillaceous 
sands, or clays poor in nitrogen. These were placed in porcelain pots, 
under bell glasses of 50 litres capacity. Arrangements were provided 
fi»r introducing water to moisten the soils and collectiug the water 
which condensed on the bell glass. A dish containing dilute sulphuric 
add was also placed under the bell glsiss to absorb the ammonia emitted 
from the soil. The experiments continued from hlay to Octol^er, 5^ 
months. During the first half of this time the sod was moistened occa- 
sionally. The moisture which collected ou the bell glass was removed 
weekly and sulphuric acid was added to it to hold the ammonia. 
Daring the remainder of the time of the experiment the soil was not 
moistened; it became dry and the moisture ceased to condense on the 
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bell glass* At the end of the experiment determinations were made of 
(1) the ammonia absorbed by the dilate snlpharic acid ; (2) the ammonia 
taken up by the water of condensation and expelled by distilling with 
magnesia; (3) the organic nitrogen remaining after treatment with 
magnesia. Other experiments were made in the same way, except 
that sundry non-nitrogenous organic matters, such as mannite, starch, 
and humus derived from sugar, were added to the soil, but without 
essential ditereuce in result. While the soils were kept moist, a not 
inconsiderable amount of ammonia and a still larger quantity of organic 
nitrogen compounds were given oft\ The total nitrogen volatilized in 
these forms and collected in the acid and water was 2 mg. from 1 kg. 
of soil in months. During the time that the soil was not moistened, 
only minute quantities were exhaled. In these cases also the propor- 
tion of organic nitrogen was several times larger than that in the form 
of ammonia. 

The most interesting result was that the nitrogen given off under 
these conditions by argillaceous sand in the form of volatile organic 
compounds, was invariably larger in amount than that given off as 
ammonia. In the previous experiments referred to, cultivated soil 
twenty times richer in nitrogen than the argillaceous sand of these experi- 
ments like wise gave off two kinds of compounds, but the ammoniacal 
nitrogen exceeded the organic in amount. This was the case both with 
soil destitute of vegetation and with plants of a higher order. The 
author infers that these phenomena are always brought about by the 
influence of microbes or of plants of a low order, which are contained 
in all soils and which manuiacture the small quantities of volatile 
organic nitrogenons compounds observed. These latter he speaks of 
as a kind of vegetable ptomaines. — [ W. O. A.] 

Hesearches on humus substances, Berthelot and Andxd {Oompt 
rend,^ 112 (1891), p. OIG). — Our cultivated sods are formed by the union 
of various minerals with brown organic componuds. The latter, clas- 
sifled as humus, play au important rdle in the fertility of soil and in 
the nutrition of the plant, but their function has been established by 
practical observers rather than defined and analyzed by scientific 
research, and still remains one of the great unsolved problems of 
agriculture. 

Not only do these compounds or the products of their transformation 
play an essential idle in the nutrition of plants and especially in the 
circulation of nitrogenous products, but they also contribute to the 
power of the soil to hold in reserve certain mineral compounds despite 
the dissolving action of water, a faculty which is also possessed by basic 
silicates and is inaptly designated as absorptive power. Great as is 
the agricultural interest attaching to these humus compounds, chem^ 
ists appear to have been repelled from their study by their instability, 
their insolubility, and their non-crystalline nature. It is hardly 
possible in the present state of our knowledge to represent them by 
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fhe constitutional formulas usual in organic cbemistry. H’evertheless 
they present problems of great interest from the standpoint of chemistry 
and vegetable physiology because of the phenomena of hydration and 
dehydration, molecular condensation, aqA of transformation of colloidal 
substances \rhich they manifest. 

After devoting some time to the study of nitrogenous humus com* 
pounds which occur in the soil and are complex and of uncertain origin, 
it seemed advisable to the authors to devote their attention to those 
formed artificially in accordance with well-defined principles, and con- 
taining only carbon, hydrogen, and oxygen. For this purpose they 
used the product of the action of hydrochloric acid on cane sugar, which 
is known as nlmiu and nlmic acid, and which in their view should be 
regarded as a condensed anhydride or a mixture of several anhydrides 
derived from certain acids which result from the metamorphosis of 
sugar. Treated with alkaline solutions, this anhydride swells up in the 
manner of colloid substances and forms salts of different degrees of 
basicity, some of which are soluble and some insoluble. The insoluble 
basic potassium salts are of special interest. These have escaped the 
attention of previous observers, having been mistaken for other sub- 
stances. Such is their insolubility that the anhydrate formed &om 
sugar, just referred to, is able to remove nearly the whole of the potash 
or soda from a solution in water by forming the insoluble basic salts. It 
is also able to decompose small quantities of potassium chloride setting 
hydrochloric acid free. Its behavior with sodium, barium, calcium, and 
also with ammonium is similar to that with potassium. The authors 
devoted their special attention to the insoluble potassium salt, because 
of its especial interest in explaining the absorptive powers of humic 
compounds. The salt resists the solvent action of water to a very 
marked degree. Even when boiled with 120 times its weight of water 
for an hour it was but slightly decomposed, and was but little acted upon 
by carbonic acid in the cold. From a solution of potash in 120 times 
its weight of water, the anhydride takes the amount required to form 
the insoluble salt just described, and by this means nearly all the 
potash can be removed from even a very dilute solution. Other salts 
of potassium, sodium, barium and ammonium were studied. Ammonia 
forms with the anhydride amido acid salts. 

These researches throw a new light on the function of humus com- 
pounds in the soil, by indicating that they combine with both ammonia 
and the mineral alkalis, protect them from the leaching action of the 
water which circulates through the soil, and hold them in reserve for 
the use of the plants. In other words, the absorptive power of the 
soil which has been currently attributed to hydrous silicates, is shared 
also by the humus compounds. — [ W. O. A.] 

Gain or loss of nitrogen by soils, A. Pagnonl (Ann, Ayron., XT( 
(1890), 6,p. 250). — ^To test the gain or loss of nitrogen in a soil with and 
without crops growing upon it, trials were made with soil in glazed 
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earthenware pots provided with arrangements for aeration and the 
collection of drainage water. In each pot were placed 22 kg. of soil 
containing 22.44 grams of nitrogen, to which were added dried blood 
containing 0.54 gram of nitrogen, and sulphate of ammonia containing 
1 gram of nitrogen, making altogether 23.98 grams of nitrogen. Calcium 
sulphate and natural phosphate were also added. The pots were divided 
into three lots of two each, designated A, u ; O, c. The oxiieriment 
continued two years, from March, 1888, to March, 1890. Grass was 
sown and harvested each season in B and b and red clover in 0 and c. 
In pots A and a no plants were allowed to grow. Determinations were 
made of nitrogen as ammonia and nitric acid in the drainage waters of 
each season; and of the nitrogen in the soil and fertilizers at the begin- 
ning of the experiment in the crop of each season, and in the soil at the 
end of the experiment The results so far as the gain of nitrogen by 
the soils is concerned, are recapitulated in the table herewith, in which 
averages of duplicate trials are given. The nitrogen gained of course 
came from the air. 


I^irogen Btatiatica, 


mtrogon— 

Without i 
plants, 
average 01 
A and a, : 

1 With 
‘grass, av 
ewge of 
Baud A 

With 
clover, 
average 
of 0 and c. 

Ueniaiiiing In soil at eml of Qxporlment* 

Grams. 

24.20 

Grams. 

26.95 

1.47 

0.08 

Grams. 
30.80 
4 20 
0,20 

Itemovod in drainage water of two seasons 

Total 

0.87 

25.07 

28.98 

1.09 

0.87 

0.22 

28.30 

23.08 

4.52 

0.08 

4.44 

1.47 

2.97 

35.20 
23.98 
11.22 
0.20 
11. 02 
4.20 
6.82 

Amount in soil at boginniug of expexiiuent 

Cross gain iiy spil mm f*rop9 

Los't ill drainage 

Net gain b'> soil and crops ............................................. 

^Removed in crops ........ ....... J 

Not gain by noil ... ...... - ^ , .... 

0.22 



*lQclading nitrogen of roots of plants. 


The surface area of the soil in each pot was 7.54 square dm. Estimated 
per hectare, the net gaiu of uitrogen by the soil after the removal of the 
crops would be, without plants 29 kg., with grass 394 kg., and with 
clover 004 kg.; or per acre without plants 23.1 pounds, with grass 354.6 
pounds, and with clover 813.6 pounds. 

As results of this investigation it appears that, (1) the loss of 
ammonia by drainage was inconsiderable in the soil either with or 
without plants ; (2) the loss of nitric acid was quite large, especially in 
the soil withont vegetation (taking the loss of nitric acid in the experf- 
ment witii grass as 1, with clover it was 3, and without plants 17) ; 
(3) in the second year the soil withont plants lost less nitric acid, and 
the soils with crops more than in the first year; (4) the crops of the 
second year were smaller than those of the first year, notwithstanding 
the greater apparent nitrification and the gain in nitrogen.— [W. O. A.] 
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Citric acid as a uorznal constituent of cows’ milk, T. Henkel 
{Landic. Fm. 39. pp. 143-161).— The author prefaces the report of 

his investigations with a brief summary of the substances besides albu- 
minoid materials, fat, milk sugar, and ash, which, according to present 
views, occur in small quantities in normal milk. Of nitrogenous bodies 
other than the albuminoids, be mentions urea, ammonia, hypoxauthin, 
and lecithin. The old theory that peptones are contained in milk, is 
believed to have been disproved by more recent investigations.* 
Among the nitrogen-free materials of the milk he recognizes cliolesterin. 

Eegarding the organic acids of milk, Soxblett first remarked that the 
amount of lime contained in solution in milk seemed to be opposed to 
the fact that milk contains x>hosphoric acid in solntion. He suggested 
the preseuce of an “organic phosphoric acid” whose neutral calcium 
salt was soluble. Soldner J in his work on the salts of the milk, further 
advocated the presence of organic acids in milk. According to 
Heidlen,§ lactic acid is not a constituent of fresh milk, and only occurs 
in milk which has stood. The author states that the only previous 
mention of the actual finding of an organic acid in fresh milk is by 
Duval, II who stated that he found the salt of such an acid in mares’ milk. 
This salt, as described, crystallized in groups of small needles, was not 
volatile, gave a peculiar odor on heating, and iliffered from hippuric 
acid in its relation to silver nitrate and iron chloride. He named this 
acid acide equinigue. 

The present investigatious were made by the author under the super- 
vision of Professor Soxhlet, at the Central Experiment Station in 
Munich. It seemed probable from all previous investigations that the 
organic acids if present must be contained in the milk serum in the 
form of soluble salts. A serum was prepared from separator skim milk 
by removing the casein, first with a strong rennet solution and then with 
acetic acid and Spanish clarifying earth ( Aiurcrda). and neutralizing with 
milk of lime to the point of acidity of normal milk serum (100 c. c. = 3. 2 
c. c. fourth-normal soda solution). By this means a clear milk serum 
of normal acidity was obtained. On evaporation of the serum a pre- 
cipitate separated out, which was found by qualitative tests to be the 
calcium salt of an organic acid, containing also a small admixture of 
calcium phosphate. This organic acid was obtained free {!) by decom 
posing the calcium salt with oxalic acid, and (2) by preparing the lead 
salt and d,eeomposing it with hydrogen sulphide. When purified and 
concentrated both these solutions gave a crystalline mass. Larger 
quantities of the pure acid were prepared by decomposing the calcium 
salt with H2SO4, dehydrating with anhydrous gypsum, placing over 

Jahresher. f. Thier Ghem., 6.13^ Zeitsch. f. physiol. Ohem., 2, 28; ibid 9, 591. 
t Jour. £ prak. Chem., 6^ 1. 
t Laodw. Vers. Stat , 35, 354. 

$Azin. d. Chem. a. Physik., 45, 263. 

1 Oompt. zeud.^ 82, 419. 
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HgS 04 , and finally extracting with ether. One hundred grams of water- 
free crystals of the acid were obtained in this manner. This acid 
agreed with pare citric acid in (1) elementary composition; (2) the ability 
to form a saturated sodium salt giving no acid reaction with phe- 
nolphthalein; (3) water of crystallization of the calcium salt and the 
behavior of this when the salt was dried over HgSOi, or at lOOo 0.; (4) 
the calcium content of the saturated (tri) and unsaturated (di) calcic 
salt; (5) meltingpoint; (6) solubility in ordinary solvents; and (7) giving 
the Sabanin-Laskowski reaction, which is peculiar to citric and aconitic 
acids only. 

Experiments were next made to determine whether the citric acid 
was actually contained in the milk, or whether it was possibly formed 
during the process of preparation from a decomposition of the constitu- 
ents of the milk, either by the rennet or by the continued evaporation 
of the serum. Serum prepared fiom fresh cows’ milk without the use 
of rennet, (1) by means of HGl, etc., and (2) by filtering the milk 
through cells of unglazed earthenware and heating, yielded in both 
oases an organic acid with the charaoteristios given above. Samples 
of serum prepared in each of the three ways (with and without rennet) 
were rapidly evaporated in a vacuum at 0. ; all yielded the same 
amount ot calcium citrate found In previous trials. These results showed 
conclusively that the citric acid found was not a product of the decom- 
positiou of the milk constituents by the rennet or by the continued 
heating of the serum It must therefore be a constituent of the milk 
used in the investigations. 

Finally, 30 samples of milk from different herds of cows receiving 
different rations, and the mixed milk from creameries, were examined 
with reference to their citric-acid content. The amount of calcium salt 
found (containing only a trace of calcic phosphate) varied irom 1.5 to 
2.1 grams, equivalent to from 1 to 1.4 grams of citric add per liter of 
milk. Kumtwons examinations made of the concretions and sediment 
forming in sterilized and unsterilized condensed milk, showed these 
materials to consist to considerable extent of calcium citrate. 

The results of these investigations lead the author to conclnde that 
citric add is regularly present and a normal ingredient of cowsf milk. 

Concerning the origin of citric acid in milk, A. Scheibe [Landw. 
Vers. Stat, 39, pp. Ia3-170). — This investigation, like the preceding, was 
made in the laboratory of the Oentral Experiment Station at Munich, 
under the supervision of Professor Soxhlet. The questions proposed 
by the author were : (1) Is citric add contained in other than cows’ 
milk! and (2) From what source does the dtric acid in milk comet In 
a preliminary report on the investigations of Henkel, Professor Soxhlet 
stated that no citric add had been found in human milk, and he 
suggested that its presence in the milk of herbivora might petiiaps be 
accounted for in two ways : (1) Oitrio acid bdng a constituent of vege- 
table foods, as roots, eta, mi^ pass from the food into the milk; 
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(2) being a product of tbe decomposition of cellulose, it may possibly 
be formed, together with other organic acids and gases, in the process 
of fermentation of the cellulose in the alimentary canal. According to 
either proposition the x>resence of citric acid wonld be traceable directly 
or indirectly to the food. Although the weight of evidence seems to 
be to the eftect that citric acid when taken into tlie organism is rapidly 
burned to carbonic acid and water, it is suggested that a transfer of 
citric acid from the food to the milk is still conceivable, since in the 
secretion of milk not the final products of decomposition but probably 
the substance of the body itself is drawn upon. Carbohydrates are 
also completely burned within the body, but milk-producing animals 
separate a carbohydrate (milk sugar) in large quantities in the milk. 

The author proceeded to make exact determinations of the amount 
of citric acid in milk, according to a quantitative method devised by 
himself, which is described in detail. This method depends upon 
setting free the citric acid in the prepared milk serum with 2^ normal 
sulphuric acid, dissolving the freed acid in alcoholic ether, separating 
the milk sugar by crystallization, and finally precipitating the citric 
acid (together with the sulphuric and phosphoric acids) with alcoholic 
ammonia. The citric acid is determined in the final precipitate by 
decomposing the ammonium citrate with a solution of bichromate of 
potash, and measuring the carbonic acid evolved. The amount of citric 
acid found in cows’ milk by this method was 1.7 to 2 grams per liter — 
a somewhat larger amount than Henkel found. 

With this exact method the author separated citric acid from human 
milk also, the amount found being 0.54 grams per liter of milk, or less 
than a third of that in cows’ milk. 

After the i>resence of citric acid in goats’ milk had been recognized, 
feeding experiments were undertaken with goats to study the influence 
of different rations on the citric acid content of the milk. In different 
periods rations were fed consisting respectively of (1) ordinaiy hay, (2) 
brewers* grains, (3) beets and hay, (4) beets, oat straw, and linseed 
cake, (5) clover hay, (6) black bread, (7) black bread, white bread, 
and wheat flour alternately, (8) hay and increasing amounts of citric 
acid parti^ly neutralized with sodium hydrate, and (9) pea soup. The 
latter ration, however, was only digested to a slight extent and was not 
eaten readily, so that this period was partially a hunger period. The 
results of these feeding experiments lead the author to conclude that— 

(1) The citric-acid content of goats’ milk is practically the same as 
that of cows’ milk, amounting with ordinary feeding to from 1 to 1.6 
grams per liter. The variations from day to day on the same food were 
not inconsiderable, and the percentage of citric acid in the solids varied 
even more widely. 

(2) The dtric acid in milk is not derived from dtrio or other organic 
acids contained in the fodder (hay, roots, etc.), for (a) it is contained in 
human milk, although in smaller amount; (b) the feeding of increasing 
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quantities of citric acid, amounting in some cases to forty times the 
amount given off in the milk, was accompanied by no increase of citric 
acid in the milk produced ; (<r) during the feeding of bread, wheat flour, 
and pea meal, “ which surely contained no citric acid,” the milk continued 
to show the normal amount of this acid; and (d) when the animals were 
fasting or when only a very limited quantity of food was eaten, there was 
no decrease noticed in the citric-acid content 

(3) Oitric acid does not come from the products of the fermentation 
of cellulose in the alimentary canal of herbivora, for human milk con- 
tains citric acid, and when bread, wheat flour, or pea meal were fed, and 
daring fasting, the ciitic-acid content remained uormaL 

The presence of citric acid in the milk given by fasting goats, is analo- 
gous to the presence of milk sugar in the milk of carnivora receiving 
food free from carbohydrates, and of fasting herbivora. When the 
origin of milk sugar shall have been clearly shown, it may be possible 
to secure some light as to the formation of citric acid from the other con- 
stituents of the food or from the animal substance itself. 

Although these investigations furnish no definite answer to the ques- 
tion as to the origin of the citric acid of milk, the author believes they 
indicate that citric acid is a specific milk constituent, which, like the 
casein, the glycerides of the volatile fatty acids in the butter fat, and 
the milk sugar, is a product of the lacteal glands; but from what con- 
stituents of the food or the body these ingredients, especially milk 
sugar, are formed, it is at present impossible to say with certainty. 

Volatile fatty acids in Holland batter, A. J. Swaving {Laniw. 
yen. Stat., 39, pjp. 127-141) — ^The author first briefly notices some of the 
previous investigations made with a view to determining the influence 
of food, period of lactation, etc., on the volatile fatty acids of batter. 

Thus, he states that in 1882 Munier* examined samples of butter from 
the vicinity of Amsterdam, during the whole year, and found that the 
percentage of volatile fatty acids was lowest daring the months of 
October, November, December, and January. 

In 18^ Ooster, Yau Hoorn and Maznret examined butter made by 
themselves each month of the year from the milk of a large number of 
cows. They conclude from these studies that in the critical examina- 
tion of butters the season of the year in which they were made should 
be considered. 

The investigations of Cornwall and Wallace, $ in which examinations 
were made of the butter produced by individual cows daring a year, 
showed no constant relation between the volatile fatty acids and the sea- 
son, breed, age of animal, feeding, or time since calving. They give as 
the average of SO samples of batter, 13.6S c. o. of tenth-n'ormfd alkali 
for 2.5 grams of melted hatter tat. 


* Zeltacli. f. analyt. Cbem., 82, p. 

t S. verala^ van den toestand der gemeenie Aniaterdam gedniende bet jaar 1888. 
ij; Zeltsch. £ analyt. Ohein.j ISBTf, p« 317. 
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Besaua* examined 114 samples of batter from December, 1887, to 
April, 1888, which came from 30 different Italian provinces and repre- 
sented 96 different dairies. The results ranged from 31.8 to 30.19 c. c. 
tenth-normal alkali for 5 grams butter fat (Eeichert-Meissl-Wollny 
method). 

Nilsonf made experiments extending over one year with 15 cows all 
of the same breed, which were fed rye, beets, and hay. The volatile 
acids ranged from 9,27 to 20.5 c. c. tenth-normal alkali per 2.5 grams 
of butter fat (Reichert figures). IsTilson claims that the content of easily 
melted glycerides and the qualities of the butter fat accompanying this 
are not dependent on the feeding, but that the differences between sum- 
mer and winter butter are due rather to the fact that at the time when 
cows are feeding on pasturage and green fodders they are more likely 
to be in the first stages of the milking period. 

In opposition to this belief are the investigations of Adolf Mayer, J 
which indicated that not only the lactation period, but also beyond 
doubt the food had a marked influence on the volatile acids of the 
batter. Spallanzani § came to the same conclusion from his studies of 
butters from different sections of Italy. 

The author’s original x>lan was to have samples of butter sent him 
every 2 weeks from reliable sources in each province of Holland, accom- 
panied by statements regarding the number, age, time since calving, 
and breed of the cows from which the butter was made, and the food they 
received. He hoped in this manner to secure data which would enable 
him, with due reference to period of lactation and food, to fix limits to 
the volatile fatty acids which would be of service in the critical exami- 
nation of the butter. 

Although the original plan was not carried out in all its details, the 
investigations were quite extensive and are a valuable contribution to 
the knowledge regarding Holland butter. 

The author’s conclusions are as follows : (1) The formation of volatile 
fatty acids in the butter is dependent upon both the period of lacta- 
tion and the food. (2) With the beginning of a new period of lac- 
tation the content of volatile acids increases, and as the period 
advances these acids diminish in quantity. With the beginning of the 
pasturage season these acids increase, or at least are quite high ; as 
the season advances they decrease in amount. (3) On account of the 
prevailing differences in the time at which the new period of lactation 
begins, and of the influence of food on the amount of volatile fatty acids, 
it becomes impossible to fix the limits of these acids either for the 
different districts or for the different months of the year. (4) For the 

* Sui methodi atti a distingaere U burro artificialedal burro naturale et le loco mis 
cele. 1888. 

t Zeitscb. f. aualyt. Cbem., 1889, p. 179. 

t Laudw. Tcrs. Stat., 34 (1888), p. 261. 

$ Ooutributo aUo studio degli acidi grasai volatill di Burro. 
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critical examination of butter tbe minimum limit of volatile fatty acids 
may be taken as that content requiring 19 c. c. of tenth-normal alkali per 5 
grams of butter fat, according to the Eeichert-Meissl-Wollny method, 

Ontario Agricultural College and Esqperimental Farm, Sis-* 
teenth Annual Report, 1890 (pp. 262).— This report includes statis- 
tics relating to the college and experimental farm, reprints of bulletins, 
accounts of experimental inquiries not published elsewhere, and a report 
of the eleventh annual meeting of the Ontario Agricultural and Experi- 
mental Onion. The following statements are taken from those portions 
of the report which relate to the experimental work of the institution : 

Bulletin Ao. 52 , — Blacic knot on ^lums^ J. jff. Fanton (pp. 30, 40). — ^A 
popular account of the life history of the fungus causing black knot on 
plums (Ploicriglitia morlo8a\ with suggestions as to remedies. 

Bnlletin Jo. 56 . — Smut of grain^ J. JET. Panton (pp. 40-45).— Brief 
accounts of stinking smut {Tilletia foeiens)^\ooBt smat (TJstilago sege- 
txm) and corn smut ( Ustilago zew niay8\ with suggestions as to reme- 
dies. 

Mefem^ologieal observations, J. H. Fafiton . — A tabulated monthly 
snmmarj’ of observations at the college during 1890. 

Corn for fodder and silage, 0. 0. James (pp. 47-62). — ^Tabulated analy- 
ses of the ears, stalks, and leaves of a number of varieties of dent, 
flint, sweet, and silage corn, with extracts from the reports of investiga- 
tions on corn issued by stations in tbe United States. 

Analyses offish, <7. 0. James (pp. 63-66). — ^A tabulated record of analy- 
ses of the head and entrails of salmon, finely divided refuse from a can- 
ning factory, and whole herrings, with comments ou the value of such 
materials as fertilizers. 

Sugar beets, 0. G. James and TT. Skaife (pp. 66-75).— A tabulated 
record of analyses of sugar beets grown at the college and elsewhere 
in Ontario in 1890. The following is a general summary for the 
province : 


j 

1 dumber 
of 

1 samples 

Average | 
weight 1 

1 

^ Solids. 

Sugar. 

Purity. 

7S beets, over 2 pounds each in tv eitsht 

841 beets, under iMnnds each in wei^sht — 

35 

Lhs. oz. ^ 
2 14 , 

Per cent, 
IG. 15 

Per f f nf. 
12.33 

Permit 

73.1 

82] 

1 0 14 i 

17.41 1 14.10 

81.03 

Average of 419 beets 

117 

1 4 

17.12 i 

13.58 

1 

70 33 


The 1689 samples analyzed at the chemical laboratory, Onelph (90 in number 
showed an average weight of 9 pounds 9 ounces, solids 16.95 per cent, sugar in Juice 
14.35 per cent, and purity 75.7 per cent, from which it will he seen that the beets of 
1890 were smaller, slightly lower in sugar, but higher in purity, and represent a class 
of beets much more prodtable for sugar making than those of 1889. The difference 
in value between large aud small beets is clearly brought out iu the above geneiial 
summary, the smaller beets being the richer and of higher parity. 

A brief account of the cultivation of the crop of sugar beets on the 
experimental farm is given in another part of the report (pp. 96-98). 
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Observations tcith the rain gauge, lysimeiers, and soil and air thermom- 
eters, 0. J.. Zavitg (pp. 76, 77). — ^Tabulated summaries for the months 
Irom May to September, inelusire. 

Field experiments, T. Skate atid G. A. Zavitz (pp. 100-114, 154-186, 
and 241r-253). — These included tests of varieties and different dates of 
seeding of barley, spring and winter wheat, and oats; tests of varieties 
of peas, potatoes, tnrnips, mangel wurzels, and carrots ; experiments 
in the cultivation and manuring of rape ; tests of grasses for pastures, 
singly and in mixtures; and eoSperative experiments with fertilizers 
on oats, and in the cultivation of corn. 

Barley, spring wheat, oats, and peas.— A summary of the experiments 
with these hinds of grain is reprinted from Bulletin ISTo. 58 of the 
Ontario Station (see Experiment Station Becord, vol. n, p. 675). The 
detailed tabulated record includes data for 54 varieties of barley, 54 of 
spring wheat, 92 of oats, and 20 of peas. In the experiments in sow- 
ing grain at three different dates (May 1, 9, and 17), the best resnlts 
were obtained from the earliest sowing. 

Winter wheat. — ^Tabulated data are given for 18 varieties from Ontario 
seed and 19 ffnm seed from Germany, Bnssia, England, and France 
A summary is reprinted from Bulletin No. 53 of the Ontario Station. 
Of the Canadian varieties, Bed Velvet Ohaff, Lancaster, Martin Amber, 
and Volunteer gave the best results ; of the foreign varieties, Galezien 
Summer, White Square Head, Bussian Odessa, and Lamed Hybrid. 

Potatoes, twrnips, mangel-wursels, and earrots. — ^Tabulated data are 
given for 28 varieties of potatoes, 48 of turnips, 29 of mangel- wurzels 
and 11 of carrots. 

Experiments with rape. — ^Experiments are reported with rape grown 
on plats of loam, marl, clay, and much soils, to which salt had been 
applied at the rate of 400 pounds iier acre, on barley in 1888, and on oats 
in 1889, as compared with rape grown on similar plats to which no salt 
had been applied. In every case the yield was larger on the plats fer- 
tilized with salt. The largest yield was on loam soil and the smallest 
on the clay. In another experiment, in which nitrate of soda, dried 
blood and scrap, salt, superphosphate, and unleached wood ashes were 
used singly and compared with no manure, nitrate of soda produced 
the largest increase in yield. Level cnltnre gave better results than 
drilling in both 1889 and 1890. In an experiment in which 4 pounds of 
seed per acre were sown in drills and the plants on some of the plats 
were thinned to 15 inches apart, the thinning very materially reduced 
the yield. 

Pasture grasses. — ^The resnlts of an 8 years’ test of 15 species of 
grasses grown singly on twentieth-acre plats, are briefly reported in a 
table. The most enduring varieties are stated to be meadow foxtail, 
wood meadow grass, rough-stalked meadow grass, various-leafed fescue, 
sheep’s tbsone, hard fescue, and red fescue. The mixtures of grass 
found to be most reliable in this locality are meadow foxtail, orchard 



129 

frrass, and Kentnckj bine grass, and iueado\r fescue, tall oat grass, 
and wood meadow grass. 

Cooj)erative ex^erimenta . — Abridged reports are given of cooperative 
field experiments with fertilizers for oats, and on different modes of 
cultivating corn. 

In the experiments with fertilizers for oats, superphosphate 400 
pounds, dried blood and scrap 400 pounds, and barnyard manure 14 
tons per acre, were each applied to 1 fortieth-acre plat; a fourth plat 
received no fertilizer. The average yield with each fertilizer is tabu- 
lated. The fertilized plats all gave an increased yield over the unferti- 
lized plat, but the increase was nearly the same with each fertilizer, 
except that barnyard manure gave about 300 pounds more straw per 
acre than either of the other two. 

Each experiment with corn was made on 4 tenth-acre plats. The 
corn, presumably for fodder, was planted on two plats in drills feet 
apart, with the kernels dropped in one case 2 and in the other 12 to 
the foot; and on the other two plats it was broadcasted at the rate of 
one half and 3 bushels per acre respectively. According to the average 
yield per acre, the largest yield occurred where the com was broadcasted 
at the rate of 3 bushels per acre, and the next largest where it was 
sown in drills with 2 kernels to the foot. 

Live atoek eiperimenta^ €. A. Zavitz (pp. 186-201 ). — Oom silage as a 
food for making be ^. — ^In this, experiment three lots of grade steers, 
two steers in each lot, were fed from December 31 to April 29, the 
following rations daily: 

Lot I. 12 pouuiLs meal and silage ad Uhitam. 

Lot II. 12 pounds meal, 45 poands silage, and hay ad libitum^ 

Lot £11. 12 poands meal, 45 pounds turnips, and hay ad libitum. 

The meal consisted of equal parts by weight of peas, barley, and 
oats. 

The gains in live weight during the 119 days are tabulated as follovm: 

Lot I : So. 1, 247 pounds ; Eo. 2, 193 pounds. Lot 11 : Eo. 3, 222 
pounds; Eo. 4, 220 pounds. Lot 111: So. 5, 219 pounds; So. 6, 185 
pounds. 

The pecuniary results are not calculated. 

Fattening Umhs. — Forty-eight lambs, nearly all Ootswold and Oxford- 
Down grades were pastured in a field of rape from October 10 to 
DecemW 10, and fed in a shed fh>m December 10 to February 10 on 
sliced turnips, whole oats, and hay. One of the lambs died during the 
experiment. The lambs gained 864 pounds in live weight in the 2 
months while at piisture and 544 pounds while fed in the shed. The 
lambs were sold for 5| cents per pound, realizing $185.60 over the 
first cost of the lambs October 10. 

Oom silage and roots as food factors «» swine feeding . — An experiment 
was made with pigs averaging 204.5 pounds each to test Uie value 
com silage and turnips. Three lots each containing a barrow and one 
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small and one large sow, were fed from Jannar; 10 to March 28 as 
follows : 

Lot 1 reoeired daily 16^ poands of a mixture of one part each of 
wheat middlings and gronnd oats and three parts of pea meal; Lot n, 
^ pounds of the same mixture and 60 pounds sliced turnips; and Lot 
in, 5^ pounds of the mixture and 35 poands of corn silage in place of 
the turnips. The 8 pigs in Lot £ gained 270.5 poands, those in Lot II 
139.5 pounds, and those in Lot 111 80.5 poands live weight during the 
experiment. 

Feeding swine on grain and meal.— To test the comparative feeding 
value for young pigs of (1) a mixture of 2 parts of ground peas and 1 
part each of gronnd oats, ground barley, and wheat middlings; (2) a 
mixture of eqnal parts of peas and barley, ground; and (3) the same 
nnground. These rations were each fed to one lot of pigs containing one 
full-bred and three grade Berkshires, averaging about 50 pounds each, 
from January 17 to May 31. The general health of the pigs receiving 
ration 1 was better than that of those on the other rations. Some of the 
latter became stiffened ” after a time, and in one case a change to 
lighter food was necessary. 

The average amount of food eaten and the average gain in live 
weight per day are given for the pigs on each ration as follows: 


Average per animalf dailg. 


]^tiOZ18. 1 

_ .. . ... . _ 1 

Food 

consumed. 

Gaia in 
live weight. 

1 

I, G-ronsd peas (3 parts), gronnd oats andbarlej, and wheat middlings. 
IT- 0 round peas and barley ...... 

Powndff, 
a 07 
2.37 
2.36 

Founds. 

1.35 

0.49 

0.21 

III. ^Vbol® peas and bailey ...... 



Mixture Ho. 1 seems to have produced the best gains in live weight. 
The finandal advantages of the several rations are not considered. 

Green foMer as a food for sirbie.— Three lots of Berkshire pigs were 
fed from June 7 to October 8 the following rations respectively, the 
object being to test the value of green fodders (clover, oats, millet, and 
fodder corn at different times) as a substitute for part of the grain : 

Lot I was given a grain mixture consisting of two parts of peas and 
one part each of barley, oats, and wheat middlings, ad Ubitnm. In the 
case of Lot II, about one fourth and of Lot III, about two thirds of the 
grain mixture was replaced by green fodder. The results follow : 


Food eaten and gains in lire weight 



Food coiiaunied per animal 
daily. 1 

Gam mine weight dating 

1 experiment. 


Gram. 

Gieonfotlder. 


, Pig 2. 

Pig 3. 

T.nl: I 

Founds. 

4.12 

3.09 

Founds. 

Pounds. 

105 

43 

^ Foimds. 
92 

Founds. 

9i 

Lot U 

iss 1 

79 

10 

21 

Lot III 

1.39 

3.77 1 

1 

7 

27 
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While the gain in live weight varies widely with the different pigs in 
Lots II and III, it is evident that the best results were secured where 
the full graiu ration was fed, and the pigs in this lot (I) were in the 
best condition at the close of the experiment. 

/Soiling com. — A. trial with two cows “to determine how much land 
would be required to produce sufficient food for them during the sum- 
mer season.” The food consisted of permanent pasture, first and second 
growth clover, alfalfa, peas, and oats. From June 10 to September 26 
the food consumed by the two cows was cut from an area of 1.56 acres, 
or 0,76 acres per animal. 

Feeding steers of different breeds . — A record of progress in an experi- 
ment to compare “ the merits of the grades of the principal breeds of 
cattle in Ontario for beef production.” 

BerTcshire vs. Improved Yorkshire pigs . — A record of one young pig of 
each breed fed on milk and a grain mixture during 5 mouths. During 
this time the Berkshire ate 30 pounds more grain and gained 12.5 
pounds more than the Improved Yorkshire. 

Feeding experiments with hogs, G, Harcourt (pp. 206-211; Several 

experiments are reported which were made to ascertain the amount of 
food required to produce a pound of gain in pigs of different weights, 
and to test the value of wheat bran for pigs. The results of the latter 
trial indicate that bran in connection with skim milk and bnttermilk is 
a good food for hogs. “In these experiments we notice a steady 
increase, as the animals get older and heavier, of the amount of food 
required to lay on 1 pound of flesh, • • * Young pigs are the cheap- 
est to feed and should be turned off about the time they attain a weight 
of 150 i>onnds live weight, as the least amount of food, as a rule, will 
then be required to produce a pound of flesh.” 

Fodder com and the silo, G, Harcourt (pp. 211-218 ). — Method of seed- 
ing . — ^An experiment is reported in which Pearce Prolific corn was 
grown for silage in drills 3, 3^, and 4 feet apart, using £rom 35 to 15 
pounds of seed per acre. The largest yield was realized where 15 
pounds of seed per acre were sown in drills 4 feet apart, and the next 
largest with 18 pounds of seed per acre and drills 3^ feet apart. 

Varieties of com . — Tabnlated data for 44 varieties. 

GrowGi of cor»,— The average growth of the leaves and tassels of 
corn during August is tabnlated for 28 plants. The author concludes 
that, “ all other things being equal, the rapidity of growth depends on 
the weather. This was noticed very markedly. A fine, hot day always 
resulted in a very rapid growth— as high as 3 inches in the 24 hours, 
and in one or twb cases as high as 5 inches. If the day was cold the 
growth was very slow, in some cases none at alL The growth daring 
the night was nil.” 

Proceedings of the Ontario Agrioiiltural and JBxperimeaiad Union (pp. 
221-^62). — ^The eleventh annual meeting of the Union was held at the 
Ontario Agricultural College, January 6 and 7, 1896. The annual 
6608— Fo. 2 6 
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address of the President was delivered by J. A. Oraig. Papers were 
presented on the following topics : The ^Mineral Exhaustion of Soils, 
by A, B. Shnttleworth; Bams for Ontario, by J, B. Bowes ; The Scien- 
tific Principles Underlying the Making and Feeding of Corn Silage, by 
0. 0. James 5 Chemistry of Dairy Products, by A. E. Eenniej Corn 
and Hogs as Sonroe of Profit in Farming, by B. Robinson ; The Far- 
mer’s Son before and after a Course at College, by J. B. Muir 5 The 
Keed and Uses of Experimental Work in Dairying, by J. W. Robertson 5 
Barley Growing in Ontario, by T. G. Raynor. 

Determination of fat in milk, C. C. James (Ontario Agr. College 
BxjgL Bta. BuL No. 61, April 15, 1891, pp. 6). — ^This is a description of 
the Babcock centrifugal method of determining the percentage of fat 
in milk, together with a report on the accuracy of the results obtained 
from this method. In four comparisons with gravimetric methods, the 
widest variation was 0.11 per cent. A test of milk while fresh and 
after standing until xery sour gave the same results (3.6 per cent) of 
fat. ‘‘If the bottles are accurately graduated and the instructions fol- 
lowed, I consider the method exceedingly satisfactory,^^ Illustrative 
of the use which may be made of the method, the average composition 
for one week of the milk of each of six cows used in a feeding experi- 
ment, is appended. 

The author suggests a modification of the method by adding 3 c. c. of 
a mixture of amyl alcohol and hydrochloric acid at the time the sul- 
phuric acid is added, and whirling the bottles at ordinary temperature, 
instead of filling the water jacket with hot water. This change makes 
the method practically the same as the Vermont Station method, as he 
uses in some cases the Beimling centrifugal. 

Bark louse and pear tree slug, J, H. Fanton [Ontario Agr, Col- 
lege EjLpt. 8ta. BuL No. 62, April 25, 1891, pp. 7, Jigs, 9). — Brief notes on 
the oyster-shell bark louse (Mgtilaspis pomorim) and pear tree slug 
(Selandria cerasi)^ with suggestions as to remedies. 

Fitting the sugar beet, C. C. Janies (Ontario Agr, College Expt Sta, 
BuL No, C)3, May 15, 1891, pp, 8). — ^This includes brief general statements 
regarding the preservation of sugar beets in winter, a description of 
the earth pits or silos used in Europe for the storage of beets, and short 
records of experiments at the station in storing beets in a similar pit. 
The sugar beets grown at the station in 1890 were stored in a pit from 
harvest until March 12, 1891. “ Shortly afterwards the beets were fed 
to the stock. In general appearance the beets seemed about the same 
as when first pitted, except that sprouting had taken place in some.’’ 
The analyses of 12 samples from the pit gave an average of 12.54 per 
cent of sugar in the juice with a purity coefficient of 82.20, as compared 
with an average of 14.77 per cent of sugar and a purity coefficient of 
81.97 for 53 samples analyzed soon after harvesting. 

Allowing for any errors in sampling, we can safely conclude that the beets lost 
about 2 per cent of sugar iu tbie silo; that the coe£&cient of purity, however. 
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remains abont as before ; and that the beets, even after being preserved 5 months in a 
simple earth silo, came oat in a condition very favorable to the production of sugar. 
There seems to be no doabt that in this province the sugar beet can be preserved as 
long as necessary tbrongh onr 'winter months in a condition suitable for sugar mak- 
ing. 

The following are analyses of beets from the pit as compared with 
turnips and mangel-wurzels from the farm root cellars, all samples 
being taken near the end of March, with a view to determining their 
value for stock feeding. 

Composition of sugar heetSj turnips, and mangel-icurzeU, 


tsto+at. Crude Crude Carbo- Grade , Grade 
” pxotein. fat. hydrates. , fiber, i ash. 


Pprcent. Percent. Percent. Percent. Percent. Percent. 


Sagar beets D.03 0.67 80.39 6.09 3.82 

Tuinips 11.89 1.35 73 73 8.57 4.46 

Mangel-vrurzels 17.69 0.91 67.98 , 6.44 ' 6.98 

(2) As ted : It' 

Sugar beets 8193 L54 0.11* 13.73 1 1.04 0.65 

Turnips 87.09 1.54 0.17 9.53 LIO 0.58 

Mangel-wurzels r 91.00{ 1.59 O.US 6.12 0.58 0.63 

1 1 ^ L. 


Silage and roots for swine. T. Shaw {Ontario Agr. College Expt 
Sta. JBul. jyo. 64, Mag 28, 1891, pp. 8).— This experiment, the object of 
which was “to ascertain the value of corn silage and roots as ibod 
adjuncts in feeding swine in the winter season and “ to demonstrate the 
extent of the loss for feeding swine after they have become fit for 
slaughter,^ was made with 9 Berkshire pigs about 7 months old and 
averaging about 150 pounds in weight at the commencement of the 
experiment. They were divided into three lots (oiiebarrow and two sows 
in each) which were fed firom December 4, 1890, to March 4, 1891, 90 
days, as follows: Lot 1 were fed all they would eat, about 4.5 pounds 
each per day, of a grain mixture composed of two parts by weight of 
ground peas and one part each of ground oats, ground Wley, and 
wheat raidlings; lots 2 and 3 were each fed about one half as mnch 
of the same grain mixture as lot 1, lot 2 receiving tnrnips, and lots 
silage, ad libitum. The pigs of lot 2 consamed on an average abont 
13.7 pounds of turnips, and those of lot 3 about 6.9 imnnds of silage 
each per day. The silage was cat into pieces abont 1^ inches long. 
Only the more snccnlent portions were eaten, the other portions being 
merely chewed. In estimating the pecuniary resnlts the grain mixture 
was valued at 1 cent per pound, the turnips at 8 cents per bushel, and 
the com silage at $2 per ton, and no mention is made of any aHowance 
being made for the value of the manarial residue. 

At the close of the feeding lot 2 (grain and tnmips) were “not in 
prime condition,” and lot 3 (grain and silage) were not in much better 
condition than at the beginning of the feeding. 

The pigs were all valned at the beginning of the experiment at $3.75 
per hundred pounds live weight. At the <dose the price of pork was 
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somewhat higher and lot 1 were valaed at $4.50, lot 2 at $4.15, and lot 
S at $4 per hundred live weight. The average resalts are tabulated. 
These show that while the three pigs in lot 1 (grain alone) made an 
aggregate gain in live weight of 263 pounds during the 90 days, those 
of lot 2 (grain and tnrnips) gained only 163 J pounds, and those of lot 
3 (grain and silage) only 71 pounds. The increase made by lot 1 was 
valued at $3.08 more than the first cost of the food eaten ; and that 
made by lot 2 at $2.59, and by lot 3 at $4.08 less than the cost of the 
food. 

At the close of the above experiment the three lots were fed for 47 
days longer, each being given alike all they would eat of the grain 
mixture. The animals averaged at this time from 180 to 240 pounds 
each in live weight. The average increase in live weight per animal 
during this after feeding was, lot 1, 6.7 pounds; lot 2, 43.7 pounds; 
and lot 3, 73.3 pounds. At the close of this experiment the animals 
were all slaughtered. At 4^ cents per pound of live weight produced 
the value of the increase was only sufiicient in the case of lot 3 to 
cover the first cost of the food. 

The conclusions of the author that ‘‘ pigs should be finished for mar- 
ket at an early age to get the best results,’' are in accordance with 
those reached elsewhere. 

Q-inseng, J. H. Panton {Ontario Agr. College Hxpt Sta. Btil.2fo. 65, 
June 15, 1891, pp. 7, Jig. 1). — ^A brief description of ginseng {Aralia 
quinquejolia), with statements regarding its cultivation and distribn- 
tion. d?his plant is exported in large quantities to China, where it is 
used for medicinal purposes. Canada alone is stated to have exported 
the roots of this plant to an amount valued at $100,000 m 1890, and the 
legislature of Ontario at its last session passed an act, the text of 
which is given, forbidding the gathering of the roots of ginseng in 
uncultivated land between January 1 and September 1. 



EIPEBniEXT STATION NOTES. 


Delatv^are College.— W. H. Bishop, B. S., formerly of Tougaloo University, Mis- 
sissippi, has been appointed professor of agriculture in the DelaTrare College, 

Georgia Station.— The station has completed a four-room building for ofiSce pur- 
poses. and now has in process of erection a two-story building 32 by 48 feet to serve 
for ginnery, farm machinery and implements, and a dairy 10 by 20 feet with a cellar 
12 by 12 feet in the center of which is a well. The series of experiments in hybrid- 
ization and cross-fertilization of species and varieties of cotton commenced last year, 
is still in progress and promises interesting results. Varieties of cotton from Egypt, 
central Asia, India, and South America enter into the experiments. Flowers of 
Gosa^fpium pollinated with pollen ftom okra (Bibtaeus eaculentua) resulted in appar- 
ently perfect bolls of cotton, but the seed when planted in 1891 failed in everv 
instance to germinate. On the other hand when okra was used on the female parent 
the resulting seed germinated as osual, but the plants were identical in appearance 
with the original okra parent plant, with the exception that the period of blooming 
and fruiting was very greatly delayed. 

Illinois Station.— S. H. Peabody, Ph. D., LL. D., resigned his position as presi- 
dent and member of the hoard of direction of this station August 7, and George E. 
Morrow, M. A., was elected in his place. 

Iowa Station.— Feeding experiments are in progress at this station with soaked 
com for Poland China, Chester White, and Jersey Bed pigs, and Shropshire lambs, 
and comparative tests of soiling crops and pasturage. Seven breeds of sheep and 
twenty head of steers, representing three diferent breeds, have been obtained for 
the purpose of conducting feeding experiments. A forthcoming bulletin of the sta- 
tion will contain among other things reports of a feeding experiment with gluten 
meal, and comparative tests of “sugar meal’' com meal, and skim milk va. whole 
milk. 

Mississippi Station. — Tait Butler, B. V. S., has been appointed veterinarian to 
the Mississippi Station. 

Pennsylvania Station.^. W. Fields has been appointed assistant chemist vice 
H. B. McDonnell, M. D. 

ViRGiNZA College and Station.— J. M. McBryde, Ph. D., LL. D., has been 
appointed director of the station and president of the college vice W. D. Saunders, 
resigned, and entered upon his duties August 1. The organization of the station is 
at present as follows : J. M. McBryde, Ph. B., LL. B., president of the college and 
director ; B. J. Davidson, M. A., acting chemist; T. L. Watson, assistant chemist; 
E. A. Smyth, Jr,, M. A., botanist ; W. B. Alwood, horticulturist, entomologist, and 
mycologist; R. H. Price, assistant horticoltnrist; B, O. Bourse, agriculturist and 
farm superintendent. . 

Wyoming Station,— The director of the station, B. McLaren, M. S., has made an 
extended tonr of tlie State, with special reference to the agxicnlcnral and grazing 
interests, and has visited the experiment farms at Lander, Laramie, Saratoga, Sher- 
idan, Snndanoe, and Westland. The aims and methods of the experiment station 
have been explained to meetings of farmers in varloas parts of the State. 
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GrBRMANY. — ^The sisty-fourth convention of the Association of German Naturalists 
and Physicians will be held at Halle from September 21 to 25, 1891. 

The sections of the Association include those for physios, chemistry, botany, physi- 
ology, pharmacology, pharmacy and pharmacognosy, hjgiene, agricultural chem- 
istry and experimentation, and scientific instruments and apparatus. 

The president of the section for agricultural chemistry and experimentation is 
Professor Maercker, director of the experiment station of the Central Agricultural 
Society of the Prussian Province of Saxony at Halle. The program for this section 
is not yet complete, but it is expected that papers will he presented, among others, 
by Professors Maercker. Hellriegel of Bernbnrg, Nobbe of Tharand, and Albert of 
Halle, the subjects of which have not yet been announced ; by B. W. Bauer on (a) 
Normal Soil, (5) Field Experiments on Sandy Plains, and (c) The Sugar of the Fruit 
of the Dog Bose ; and the following by Professor Maerckeris assistants: Dr. Morgan, 
The Adulteration of Thomas Slag ; Dr. Cluss, The A])plication of Hydroflnoric Acid 
in the Brewing Industry ; and Dr. Gerlach, The Solubility of the Phosphoric Acid of 
the Soil, and its Belation to the Yield. 

It is expected that Professor Atwater of this Office, will attend the meeting of the 
Association, and will furnish for the Becord a report of the proceedings as far as they 
are of interest to agriculture. 



LIST OF POLICATIOXS OF THE UNITED STATES DEPARTMENT OF AGRICULTURE 

ISSUED DUEING AUGUST, 1891. 


Division of Ornithology and Mammalogy : 

North American Fauna, No. 3.— Eesults of a Biological Reoonnoissance of South- 
Central Idaho; Descriptioas of a New Genus and Two New Species of North 
American Mammals. 

Division op Statistics : 

Report No. 87 (new series), August, 1891.— Report of the Condition of Growing 
Crops; Freight Rates of Transportation Companies, 

Office op Experiment Stations: 

Experiment Station Record, vol. iii, No. 1, August, 1891. 

Miscellaneous Bulletin No. 3.— Proceedings of the Fourth Annual Convention of 
the Association of American Agricnltoral Colleges and Experiment Stations. 
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LIST OF STATION PUBLICATIONS RECEIVED BY THE OFFICEOF EXPERIMENT STATIONS 

DUEIXG AUGUST, 1891. 


Agricultural Experiment Station of Florida: 

Bulletiu iiso. 13, April 1, 1891. — Irish Potatoes, Rye, and Fertilizers. 

Georgia Experiment Station : 

Special Balletin No, l‘^f, 1^1* — Circnlar to the Farmers of Georgia from the 

Board of Directors. 

Bulletin 2 sm. 13, Jnly, 1891. —Analyses of Feeding Staffs; Forage Plants, 

KANS\b Agricultural Experiment Station; 

Third Annual Report, liiOO. 

Massacrusetts State Agricultural Experiment Station; 

Balletin No. 40, Jnly, 18J1. — ^Weather Record April-June ; some Diseases of Let- 
tuce; Fertilizer Analyses ; Feeding Experiments with Steers. 

Hatch Experiment Station of the Massachusetts Agricultural College; 

Meteorological Bulletin No. 31, July, 1891. 

Missouri Agricultural Experiment Station: 

Bulletin No. 15, Jnly, 1891.— Tests of Varieties of Wheat and Oats; Change of 
Seed ot Wheat, Oats, and Potatoes. 

North Carolina Agricultural Experiment Station; 

Bulletin No. 78, July 10, 1891.— Some Injarious Insects. 

Balletin No. 77&, July 1, 1891.— The Injury of Foliage by Arsenites; a Cheap 
Arsenite ; Combination of Aisenites with Fungicides. 

Bulletin No. 75c, April 28, 1891.— Meteorological Summary for North Caiolina, 
Fehrnary and March. 

Ohio Agricultural Experiment Station : 

Ninth Annual Report, 1890, 

The Pbnnsyltania State College Agricultural Experiment Station: 

Bulletin No. 16, July, 1891.— Culture of the Chestnut forFrait; Analysis of 
Several Varieties of Chestnuts. ^ 

TEXiS Agricultural Experiment Station: 

Balletin No. 15, May, 1891. — Influence of Climate on Comx>ositioQ of Com; 

Digestibility of Food Stuffs ; Miscellaneous Analyses. 

Bulletin No, 16, June, 1391. — Work in Horticulture ; Drainage Experiments, 
Agricultural Experiment Station or Utah: 

Bulletin No. 7, July, 1891.— Draft of Mowing Machines. 

Virginia Agricultural and Mechanical College Experiment Station. 

Bulletin No. 10, June, 1891, — Steer and Pig Feeding. 

Wyoming Agricultural Experiment Station: 

Bulletin No. 2, August, 1891.— Plant Lice. 

DOMINION OF CANADA. 

Ontario Agricultural College Experiment Station: 

Bulletin No. 67. August 12, 1891.— Winter-Wheat Experiments. 

Bureau op Industries, Toronto, Ontario: 

Bulletin No. 37, August 8, 18JI. — Crops and Live Stock in Ontario. 
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EXPERIMENT STATION RECORD 


ToL m. ISSTTED OCIOBEB, 1891. So. a 


EDITOEIAL EOTES. 

The Association of American Agrieultoral Colleges and Experiment 
Stations held its iiffch annual convention August 12-18 at Washington, 
Disteietof Columbia, in the lecture rooms of the Columbian University. 
There ’srere present 126 delegates and representatives of colleges and 
stations in 37 States and Territories, and of the United States Depart- 
ment of Agriculture. About the same time occurred the meetings of 
the American Association for the Advancement of Science, the Associ- 
ation of Ofl&cial Agricultural Chemists, the Society for the Promotion of 
Agricultural Science, the Assodatiou of Economic Entomologists, and 
the Conference of American Chemists. 

A salient feature of the convention of colleges and stations vas the 
lectures of Mr. E. Warington, F. E. S., chemist of the esperimeat 
station at Eothamsted, England. This course of six lectures vras the 
first to be delivered under the provisions of the Eothamsted trust, 
instituted by Sir John Bennet Laves, and referred to in a previous num- 
ber of the Experiment Station Eecord (see vol. in, p. 78). The subjects 
treated vere: The Eothamsted Experimental Station; thedrcumstances 
which determine the rise and Ml of nitrogenous matter in the soil ; nitrifi- 
cation; nitrification and denitrification; nitrificationofsoilsandmanures; 
drainage and well waters. Mr. Warington’s description of the work 
of the Eothamsted Station and his more detailed accounts of the proc- 
esses and results of the investigations of problems of nitrification were 
fbllowed with much interest by the scientists present, and will consii- 
tute a valuable contribution to the literature of scientific investigations 
in agriculture. A ftdl report of these lectures and of the proceedings 
of the convention will be issued as bulletins of this Office at an early 
date. 

Dr. H. H. Goodell, president of the Massachusetts Agricultnial Col- 
lege and director of the Massachusetts Hatch Station, presided at the 
session of the first day of the convention, but was afterwards compelled 
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by mdisposition to y*eld tbe cbair to Vice Presidents Eoberts of Ee-w 
York and Porter of Missonri for tbe remainder of tbe meeting. In his 
annual address President Goodell urged the neeebidty for untiring 
patience and perseverance in scientibc research in order to attain the 
highest success, enforcing his argument \rith illustrations firom the lives 
of eminent vrorkers in general and agricultural science and firom the 
carefuHy phinned and thoroughly executed experiments conducted for 
so many years by the Eothamsted Station. 

In accordance mth the plan adopted by the Association, the section 
on agrictilture presented two topics deemed of general interest to the 
convention. The first was the question, ‘‘How can the results of 
station work be most successfully presented to the jEarmer t” The lead- 
ers in the discussion of this question were Director Eoberts of Hew 
York and President Scott of Uew Jersey. Mr. Eoberts urged that the 
station worker make himself thoroughly familiar with the environment 
and life of the average former. Since the work of the former was so 
exacting as to leave him but little time and strength for reading, the 
station bulletins should be attractive in appearance, brief in form, and 
simple in language. Vell-exeeuted illustrations would greatly enhance 
the popularity and practical benefits of these publications. Mr. Scott 
laid special emphasis on personal contact of the station worker and the 
former as a means of inducing the latter to apply the information gained 
by scientific research in the improvement of agricultural methods and 
products. He outlined a plan about to be put into execution by the 
Hew Jm:sey Station for sending lecturers throughout the State to 
address the formers at meetings of their various organizations. 

Another topic was presented by Professor Morrow of the Illinois 
College and Station, in a paper on the relations which should exist 
between the investigator and the teacher. In his opinion these two 
classes of workers might do each other and the cause of agricultural 
science a great smrvice by cnltivaiang relations of mutual helpfiilness. 
The teacher should know what is going on in the laboratory and field 
so that he might be able to bring to his pupils new truths or foesh 
illustrations of old ones. The investigator, on the other hand, needed 
to know the difificulties and questionings which presented themselves 
in the class room with reference to the problems he was investigating. 
By this means he would be better able to learn how to state processes 
and results of his researdies so as to make his reports clear and satis- 
factory. 

The reftort of the executive committee, covering a pmiod of nine 
months ending August 12, 1891, was submitted by its chairman, Pres- 
ident Alvord of Maryland. 

The report of the section on botany, presented by Professor Halsted 
of Eew Jersey, showed that the station botanists had been especially 
active in studies on the diseases of plants and their prevention, and 
that results of much practical in qtortance had followed thdr investi- 
gations. 
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In the report of the seetioi on chemistry, presented by Director 
Xeale of Delaware, the work of the station chemists was classified 
under the following heads: (1) Detective duty, (2j agricultural manu- 
factories, (3) work of inmiediale value in directing farm management, 
(4) development of analytical methods and invention of apparatus, (5) 
investigations of interest cliiefly to students and scientists. The report 
also urged the desirability of cooperation among the workers in differ- 
ent branches of agricultural science in order that the practical ends, 
which were the real object of experiment station work, might be most 
speedily and effectually attained. 

The report of the secretary and treasurer, Director Scovell of Ken- 
tucky, showed that at the adjournment of the Champaign convention iu 
Xovember, 1890, the indebtedness of the Association amounted to 
$1,190.19, and that the expenses incurred by the executive committee 
during the year were $216.84, making the total liabilities of the Asso- 
ciation for this period $1,407.03. The amount received during the year 
was $1,716.52, leaving a cash balance of $309.49 in the treasury of the 
Association. 

The report of the committee on a coSperative station exhibit at the 
World’s Columbian Exposition was presented by Director Armsby of 
Pennsylvania. From tliis it api)eared that much intei‘eht in the project 
has been manifested by the stations, and that they thoroughly appre- 
ciate the value of the opportunity afforded by the Exposition to bring 
their work prominently before the public. Favorable responses to cir- 
culars describing plans for tbe proposed exhibit had been received from 
nearly all the stations. The plan for the exhibit proposed by the com- 
mittee was accepted, and it was voted to continue the committee until 
the close of the Exposition. The action of the convention, taken in con- 
nection with the favorable replies which the committee has received 
from the stations, gives assurance that the exhibit will be both cred- 
itable to the stations and instructive to the public, A special commit- 
tee was appointed to cooperate with the Worhrs Congress Auxiliary 
in relation to an agricultural congress to be held during the Exposition 
as one of a series of congresses on scientific, educational, and social 
subjects. 

liie question, What cooperation is desirable between the colleges and 
stations and the Weather Bureau of the Department of Agriculture! 
was discussed by Assistant Secretary Willits and others. Communi- 
cations from Prof. M, W. Hanlngton and Major H, W. Dun woody of the 
Weather Bureau were read in this connection. As the outcome of this 
discussion, a committee, consisting of Messrs. Smith of Minnesota, Har- 
ris of this Office, and Alvord of Maryland, was appointed to consider 
the whole subject. This committee subsequently reported the follow- 
ing resolutions, which were adopted: 

B€9oh0dg That in the fhture df velopment and extension of the Weather Bureau 
in the special interests of agriculture, the Bureau should organize and afesist in 
mamtainiug a study of climatology in its relations to fanning, in cooperation with 
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agricultural colleges and citations ; and that the sphere of this 'vrork should he 
enlarged to include the physics, conditions, and changes of agricultural soils. 

lie'iOlved, That a special conunittee he appointed by this Association to confer Trith 
the officials of the Department of Agriculture in furthering the object stated and 
in bringing the same to the attention of Congress. 

Messrs. Alyord, Harris, and Henry of Wisconsin were appointed as 
the special committee called for by this resolution. 

Hon. WiUiam T. Harris, United States Commissioner of Education, 
addressed the convention regarding reports by the colleges and stations 
to the Bureau of Education under the act of Congress of 1890. He was 
requested to prepare and forward to the colleges and stations blank 
forms for these reports. A letter was received from Hon. Justin S. 
Morrill expressing his appreciation of the vote of thanks passed by 
the Association at its last convention for the services rendered by 
him in securing legislation relative to the colleges. 

The following resolutions, among others, were agreed to: 

Eesolvei, That a conunittee of three, especially representing the colleges of agri- 
culture and mechanic arts, be appointed to consider the snbject of a collective 
agricultural college exhibit iu the agricultural building of the World’s Oolumbiau 
Exposition, and with power to represent the interests of the Association iu this cou- 
uection. 

Besolred, That this Associatiou renew its expression of siucoie thanks to Sir John 
Benuet Lawes for his numiftcent pros ision for a course of lectiures on the work done at 
Kothamsted, to be delivered biennially in tbe Lhiited States, and that it also wishes 
to express its sincere thanks to Mr. R. Wariugton for consenting to deliver the first 
series of lectures, and its appreciation of the high scientific and practical value of 
the course delivered at this meeting. 

It was decided that no adjotimed session of the convention should be 
held during the present year. 

The following were elected of5eers of the Association for the ensuing 
year: President, W. L. Broun of Alabama; vice presidents, C. W. 
Dabney of Tennessee, J. "W. Meholson of Louisiana, H. E. Stockbridge 
of North Dakota, P. E. Emery of North Carolina, and ‘W. H. Jordan of 
Maine; secretary and treasurer, II. A. Seovdl of Kentucky; executive 
committee, H. E. Alvord of Maryland, H. H. GoodeU of Massachusetts, 
J. A. Myers of TVest Virginia, W. Erear of Pennsylvania, and A. T. 
Neale of Delaware. 

Section on agricnlture: Chairman, 0. L. IngersoU of Nebraska; vice 
chairman, G. W. Curtis of Texas; secretary, T. P. Hunt of Pennsyl- 
vania. Section on botany: Chairman, G. P. Atkinson of Alabama; 
secretary, L. H. Pammel of Iowa. Section on chemistry: Chairman, 
M. A. Scovell of Kentucky; secretary, H. H. Harrington of Texas. 
Section on college work: Chairman, E. M. Turner of West Virginia; 
vice chairman, 0. H. Pettee of New Hampshire; secretary, H. B. Stock- 
bridge of North Dakota. Section on entomology : Chairman, L. Bmner 
of Nebraska; secretary, P. M. Webster of Ohio. Section on horti- 
caltore: Chairman, E. A. Popenoe of Kansas; secretary, T. L. Bmuk 
of Maryland. 



ABSTRACTS OF PDBLICATIONS OF TBE AORICCLTMIL EXPERIMENT STATIONS 
IN m UNITED STATES. 


C(Hiiiecticat State Station, Bnlletin ITo. 108, Slay, 1891 (pp. 11). 

ExiiKnrATiON of the seed of oeohaed oeass (pp. 2-4).— The 
tabulated results are given of botanieal analyses and germination testa 
made at the station of 17 samples of orchard-grass seed, 6 of which were 
bought of seedsmen in the State, 0 from Boston, and 5 from STew York. 
The resuha of these examinations are summarized as follows: 

Of the 17 samples 1 sample contained as macii as 98.8 per cent of ptire seed, the 
remainder being chaff. Another contained no orchard-grass seed whatever, and 
consisted mainly of Lolium perenne, or perennial rye grass. Excluding this sample, 
the other 16 samples contained on the average 77.4 per cent of pure seed. 

Seven out of 16 samples contained notable quantities (from 8.8 to 85.5 per cent) 
of seed of perennial rye grass, which is less valuable and sells at a lower price. 

Tested^' orchard-grass seed is quoted at 11 cents pound and tested perennial 
rye grass at cents. A single sample contained 14.1 per cent of a species of 
probably seoalinua, or chess. 

in 1 sample as high as 88 per cent of the orchard-grass seed sprouted, in another 
as low as 4.5 per cent, and on the average of 16 samples 50 per cent. 

Taking the 16 samples together, the average quantity of pure orchard-grass seed 
which was capable of sprouting was 40 per cent; i. e. out of every 100 pounds 
bought 40 pounds was pure, live seed. Probably the quantity that would produce 
healthy plants was less than this. 

Ash analysis op WHia?B Globe onions (pp. 4, 5).— Twenty-two 
fair-sized White Globe onions were selected from several barrels for 
analysis. The fi*esh onions contained 0.27 per cent of nitrogen and 0,48 
per cent of ash. The composition of the pure ash and the calculated 
amount of ash ingredients in 1 ton of onions are given as follows: 


Anali/sis of White Qlobe onions. 



In 100 parts 
of ash. 

Ia2^ 
ponnda of 
onions 
(bulbs). 



Pounds. 

2.70 


19. OS 

0.92 

Pniftatflnm 

43.49 

3.09 

So^linTn 

1.26 

0.06 

Cslcimu oxidf 

10.87 

0.52 

U^gncsiniu oxide 

4 46 

0.21 

Ozmc <d iron 

1 07 

0.05 

Sulphuric acid - ............................................. 

15.98 

0.77 

Cblorine ........................................ 

2.38 

0.11 

Sand and silica 

1.96 

0.09 
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The deteemixation of eat is ceeah by the Babcock method 
(pp. 5-11). — ^Tliis is a comx:)arisoii of fifty samples of cieam of tlie per. 
eentages of fat indicated by the Babcock centrifugal method and by 
the gravimetric method of the laboratory. In all except ten cases a 
pipette made by A. L. ’Wiiiton. jr., TV'hich delivered quite accurately 0 
grams of cream, \vas used in measuring the cream tor the Babcock test. 
After measuring into the test bottles the cream was diluted vuth 
12 c. c. of M'ater, the tefc»t made as usual, and the reading of fat in the 
graduated tube multiplied by 3. This pipette is said to do away with 
the correction otherwise necessary in testing cream by this method. 
In 2G eases the Babcock method gave higher results and in 24 cases 
lower results than the gravimetiic method. The greatest diftterence was 
0.6G per cent. The difference between the two methods was in 18 cases 
a tenth of 1 per cent or less; in 35 cases it was less than a quarter of 
1 per cent; and in 7 cases it exceeded a third of 1 per cent. 

lu ronsidering these figure^ and the accuracy of the method it mnst he home in 
mind that the per cent of fat is from four to six times as great in cream as in milk, 
and hence a larger difference in the percentage of lat foniid in cream by the two 
methods may not involve au> larger proportion of the total qnantit;^ of butter fat 
than a much smaUer difference in the per cent of fat louud in milk by the two meth- 
ods invoh es in the total (inantiry ol the fat of milk. 

The results abo\ e given lead us to bohe% e that the Babcock method may he made of 
very great value to cream-gathering creameries. It otters to thetn a practical and 
accurate method of ascertaining the actual quantity of butter fat vhich each patron 
furnishes, so that payments may be based not on volume of cream supplied, but on 
actual butter fat, which is the raw material that the creamery manulactures. This 
is obviously the most satisfactory method of payment. For this purpose each 
patron’s cream should be weighed and sampled, and the fat in it determined by the 
method described. 

The station proposes, to study the practical workiug of this method 
at a creamery. 

Delaware Station, BuUetin Ho. 13, July, 1891 (pp. 16). 

Leap BEiaHT op the peak ajo) the QunsrcB, F, D. Ohbsteh, 
M. S. (plates 2, figs. 3). — ^Tliis includes a description of the effects of 
this disease on leaves aud fimit, a brief account of the leaf-blight fun- 
gus {Entomosporium macuhtUim)^ formulas for the fungicides used in 
experiments by the author, aud accounts of experiments in spraying 
diseased trees in four localities in Delaware. In tlie case of one of the 
experiments, wiiore five applications were made between May 10 and 
July 21, the follow iiig percentages of sound fruit are reported for each 
fungicide used: Modified eau celeste So.!, Bordeaux inixtine 81.4, pre- 
cipitated carbonate of copper 80.8, ainmoniacal carbonate of copper 78.3, 
carbonate of copper and eaibonate of ammonia 66.3, no fungicide 42. 

So far as the effect of the sevexal mixtures upon the preservation of the foliage is 
concerned, there seemed to he no appreciable difference in their efficiency. * * ^ 

The relative cost of the materials in these several fungicides was during the 
season of 1890 as follows, per 100 gaUons: Carbonate of copper and carbonate of 
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ammonia mixture 25i cents, precipitated carbonate of copper 34 cents, modified ean 
celeste 40 cent«^, ammoniaeal carbonate of copper 57i cents, Bordeaux mixture $1.51. 

These costs ere based upon the foUoTring market quotations per pound: Sulphate 
of copper 5^ cents, salsoda 1^ cents, strong ammonia ( 26 ^) in carboys 7 cents, cop- 
per carbonate ihome manufacture) 14 cents, carbonate of ammonia 10 cents. 

In another experiment 1.000 pear trees were sprayed four times dur- 
ing the season Tsith Bordeaux mixture, at a total cost for labor (4 days 
at 75 cents) and the fungicide of 822, or 2.2 cents per tree. In an 
experiment with quinces the ammoniaeal compound of copper did not 
give good results, but when the Bordeau"?: mixture was used the prog- 
ress of the disease was staid. The author concludes iu general that 
his experiments teach: 

(1) That the aiuuiouiacal carbonate of copper, the modified ean celeste, the car- 
bonate of copper and caibonate of ammonia mixture, and the Bordeaux mixture will 
all control the leaf blight of the pear and prevent the fall of the foliage. 

(^2) That the ammoniaeal carbonate ot copper when used iu excess is apt to injure 
the foliage and produce a russeted appearance of the fruit. 

(3) That the carbonate of copper and carbonate of ammonia has this effect to a 
less degree, that it is cheaper and equally if not more effective. 

(4) That the Bordeaux mixture is too expensive and troublesome a mixture, 
except in very serious cases. 

(3) That the modified ean celeste, and the carbonate of copper and carbonate of 
ammonia mixture are the two cheapest as well as most effective fttngicides for the 
treatment of this disease. 


Florida Station, Bulletin B’o. 13, Apiil 1, 1891 (pp. 28). 

Expebeheots -with potatoes AJO) ete, J. P. DePass (pp. 4-8).— 
A brief acconnt is given of an exiterinient mth composts and com- 
mercial fertilizeis on Beauty of Hebron and Burbank potatoes planted 
January 31. This experiment 'veas iu continuation of that reported in 
Bulletin Ho. 11 of the station (see Experiment Station Becord, voL n, 
p.*491). 

The first of a series of experiments Vfith rye grown for green forage 
in the winter is also reported. The rye was planted broadcast and in 
drills on three plats, on poor, sandy soil fertilized with manure and 
commercial fertilizers. On one plat the crop was cut for fodder and on. 
another seven cattle and two colts were pastured. A considerable 
amount of green forage was easily and cheaply lirodnced during the 
winter and early spring. 

OOMPOSmON AMD TALTB OP CBETAEN MATEEIALS POE PBETHil- 

zraa POEPOSES, J. M. Pickell, Ph. D., and J. J. Eaei.b, B, A (pp. 
9-28). — ^TMs article coutaiiis analyses of soft marl phosphate, and a dis- 
cussion at considerable length of its valne as a fertilizer; an accoimt of 
an experiment made at the Goimecticnt State Station on the compara- 
tive value of finely ground and acidulated pho^hates, taken fitom the 
Annual Beport of that station for 1889 (see Experiment Station Beoord, 
voL s, p. 483); analysis of a low-grade phosphate isontaiDing mneh 
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altunma, and of tlie same after treatment with, sulphnric acid; analyses 
of a number of samples of muck, and a comparison of the average com- 
position of the same with barnyard manure (average of 21 analyses 
made by the Massachusetts State Station); remarks on the methods of 
using muck, directions for composting, etc. Analyses are also given of 
bat guano and rice hulls, the latter with reference to its food ingre- 
dients. 

The muck contains a great deal more nitrogen and much less potash and phos- 
phate than the hamyard manure. 

The muck contains comparatiYely much nitrogen, hut is deficient in potash and 
phosphate. Hence in the use of muck as a fertilizer one shonld aspect that it 
•would need to he supplemented hy potash and phosphate. ^ * "• 

Fifteen samples of our mnck •when perfectly dry contained bet-ween 56 and 97 per 
cent of organic matter, 12 of the 15 contained from 2 to 4 per cent of nitrogen, 3 
less than 2 per cent, and 1 less than 1 per cent. Five samples contained less than 
65 per cent of organic matter, 4 of -which contained between 1 and 2 per cent of 
nitrogen, and 1 less than 1 per cent. 

As is well known, plants of difierent kinds and difierent parts of the same plant 
contain different amounts of plant food. In the perfectly dry state, pea Tines, for 
example, contain about 2 per cent of nitrogen, and Theat straw only about 1 per 
cent. One would naturally expect that a muck if foimed by the disintegration of 
the former would contain more nitrogen than if hy that of the latter. ' 

In judging of the value of a muck, three things at least are to be takeh into 
account: (1) The kind or kinds of plants from vhich formed; (2) the quantity of 
organic matter in the muck; and (3) the stage of decomposition. 


Geoxgia Station, Bulletin No. 1% Toly, 1891 (pp. 8). 

Oebctjlab to the tabmebs oe Geobgia ebom the boabd oe 
D iBEOTOES (pp. 65-60).— This special bulletiii contaiiis general state- 
ments regai-dingtlie history, organization, funds, publications, and work 
of the station, published with a view to increasing the interest of the 
farmer s of the State in the work of the station. 

Georgia Station, Bulletin No. 13, July, 1891 (pp. 12). 

Analyses oe ebeddig stuefs, H. 0. White, Ph. D. (pp. 61-65).— 
This includes a study of the composition of six diftbrent varieties of sor- 
ghum and of pearl millet at different stages of growth; analyses of the 
kernels, cob, and stover of Brazilian flour com; of the tubers and vines 
of five varieties of sweet i>otatoes; and of the plant, fruit, and parts of 
the fruit of Spanish and Georgia peanuts. The analyses are given 
as follows: 
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Percentage companion of ecrghum and pearl millei. 


• 

1 

-SJ 

1 

1 

s, 

o 

Ss- 

Is 

i 

5 

1 
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U 

It 

re 
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Pearl millet. 

Cut ichm in bloom. 








VTater 

43.62 

45.20 

KiSIl 

51.76 

41.14 

47.20 


LOO parts of drv matter contained: 








Grade pnwein 

6.94 

5.23 

8.31 

6.23 

8.26 

8.35 

4.94 

S^itrogen-free extract 

43.63 

46.96 

45.06 

30.24 

41.42 

43.21 

44.53 

Crude liber 

33.83 

37.46 

34.25 

40.07 

39.33 



Grade fat 

5.92 

5.20 

4.12 

4.24 

5.23 


4.11 

Grade ash 

3.64 

5.15 

7.66 


5.74 

6.38 

6.72 

Seeds in the dough. 








Water 


88.65 

43.24 

52.10 

50.15 



LOO parts of drv matter conttiiutd: 








Crude protein 

3.44 

4.87 

4.92 

5.30 

4.60 

3.93 

4.94 

^itmscen-lree extract 

55.26 

55.90 

51.79 

41.93 

50.36 

52.84 

EHj 

Crude dK'r 

29.21 

30.30 

34.50 

43.91 

35.11 

33.20 


Crude fat 

5.0d 

4.15 1 

3.72 


4.11 

4.60 

4.24 

Crude ash 

5.06 

4.78 

5.07 


5.82 

5.43 


Seeds ripc^ heads. 


i 


M 




Water 

20.15 

19.86 

21.32 


20.20 

19.90 

*25.60 

too parts of dry matter contained : 




■Hi 




Grade protein 

S.81 

9.95 

11.45 

11.12 

10.35 

11.38 

5.80 

Nitrogen-free extract 

73.16 

6.5.10 

65.30 

63.00 

84.76 

85.22 

4&53 

Crude fiber i 

MilOil 

17.34 1 

14.66 

17.36 

16.32 


sacs 

Crude fat 

3.86 

3.28 1 

4.27 

3.14 

4.86 

4.32 

3.15 

Crude ash 

3.12 

4.33 

4.12 

3.38 

3.71 

3.67 

5.82 

StaVks. 








Water 

35.71 

36.36 

38.41 

32.35 

37.61 

35.40 

(*) 

too parts of dry matter contained: 








Crude protein 

4.56 

3.72 

3.15 

6.75 

3.11 

<> Rft 


Nitrogen-free extract.. 

53.95 

61.10 

61.04 

40.40 

. SR ns 

KiXtif 


Crude fiber........ 

30.11 

27.22 

28.73 I 

44.53 


27.J45 


Crude fiat... ........................... ..j 

5.12 

3.20 

2,34 I 

ii9 

2 ! 58 

2.15 


fVnflo asb ! 

4.26 

4.76 

4.74 ! 

6.11 

5.12 

5.52 


1 





* The stalk and seedkead of peaxl millet were oat together and analyzed as cat. 


CompositioH ofkerneUj cob, and eiover of Brazilian flour corn. 


• 

Water. 

100 parts dry matter contained— 

Crude 

ash. 

Crude i 
cellulose. 

Grade fat. 

Crude 

protein. 

Nitrogen- 
free ex- 
tract. 


Per cent. 

Percent, 

Per cent. 

Per cent. 

Percent, 

Per cent. 

Kernels 

13.28 

3.26 

2.26 

2.87 

12.55 


Cob 

11.25 

10.87 

41.59 


1.66 

44.87 

Stover 

34.62 

6.11 

29.42 

' 1.76 

6.38 

56.33 


The ear taken for analysis weighed 567 grains, of which the kernels weighed 
446.51 grains, and the cob 120.49 grains; percentage of kernels 78.75, of cob 21.25. 

[The low percentage of fat in the kernels as compared with Indian com, and the 
exceptionally high percentage of ash in the cob are noticeable.] 
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ComposiHon of swe^t potatoes* 


Variety. 

Vines. 

Tubers. 

1 

^ 1 

100 parts dry matter contain— 


100 parts dry matter contain 

- 

1 ' ' 

Crude'Cmde 

1 obli. 1 tat. 

1 ' 

1 

S 1 IS'itro- 

GmdeCrnde gen- 
cellu- j pro- tree 
lose. tein. i ex- 
^ tract.! 

1 

Crude 

ash. 

Crude 

fat. 

Crude 

cellu- 

lose. 

Crude 

pro- 

tein. 

I 

Total' 

IS? 

iSTitro- 

gen- 

tree 

ex- 

traot.t 


P.ci. 


P.ct. *P.c<. P.et 

P.et 

P.et 

P.et. 

P.et 

P.et 

1 P. et 

P.et 

Early Jersey 

46.33 

9.70 4.77 

32.20 9.08 44.75 

71.26 i 

4.14 , 

, 1.02 

4.80 

6.60 1 

1 9.08 

74.36 

Soutaem Queen ..1 

47.15 

11.26 1 4.32 27.39 8.38 48 63 

70.40 1 

4.12 1 

1 1.00 

5.13 i 5.03 

, 8.45 

76.27 

Georgia Yam 

41.55 

1 9.90 3.62 

23.26 13.12 30.10 

72.32 

3.25 

, 0.06 

, 4.01 

3.73 

9.09 

78.96 

Pumpkin Tam 

39.82 

1 


73.26 

3.34 1 

0.84 

4.U 

4.72 

9.23 

77.76 

Poplar Boot 

40.62 

|10.92 3.78 

,16.88 13.35 53.07 

1 t 

71.60 

1 

3.01 ! 

L04 

3.63 

4.08 

8.02 ; 

80.22 


* Calcijlated aa caae sugar. 


f Exdiisiye of sugar. 


Analysis of the plant and fruit of Spanish and Georgia peanuts* 




Vines. 


i 1 

Hull of the 
fruit. 

Boots of 
vines. 


Cut before 
blooming. 

1 Cut when 
.fruit was ripe.i 

1 iruit. 

1 



1 Geor- 
gia. 1 

Span-| 

ibh. 

1 

Geor- 

gia. 

"sri 

Geor- 

gia. 

Span- 

ish. 

Geor- 

gia. 

Span- 

ish. 



1 ' 

Per et. Per et i 

|Per et. 

iPer et 

Per et 1 

Per et 

Per et 

Peret 

Peret 


Water 

100 parts of dry matter con- 
tain: 

32.62 

20.78 i 

1 31.43 

\ 32.38 

1 13.91 

13. 15 

[ 12.85 

19.20 

20.62 

29.62 


Crude ash 

9.96 

11.32 

11.74 


2.72 

2.18 

4.03 


9.75 

9.58 

Crude cellulose 

24.75 

19.89 

28.46 


3.50 

2.34 

71.78 



48.59 

Crude fkt 

6.30 

5.84 

4.82 

5.22 

41.17 

43.13 


3.12 

4.31 1 


pwteiTi 

12.69 

12.37 

11.71 

9.91 

32.18 


7.19 

4.99 

8.78 

7.63 

Kitrogen-hee extract — 

4G.30 1 

50.38 

43.77 

35.86 


1 21.86 

14.32 

10.59 

35.50 

31.00 


The relative proportions of hull and kernel in the fruit -were : Spanish peanuts, 
hulls 22 per cent, kernels 78 per cent; Georgia peanuts, hulls 27 per cent, kernels 73 
per cent. 

roBAeB PiiAKTS, Cr.‘ Speth (pp. 66-72).— A popTilax discussion of the 
desirabilitiy of raising forage plants to be fed out on the farm, and 
remai’ks on commercial fertilizers, green manuring, barnyard manure, 
the selection of forage plants, and the cultivation of sorghum, teosinte, 
and pearl millet. 

Teosinte {EuMopm luxurians) is one of the most promising forage plants. It 
resembles com, growing to a height of 6 or 8 feet, forming a mass of slender, succu- 
lent stems, with long, narrow leaves. It is of slow growth in the beginning, but 
dioots forward rapidly under the influence of our hot sun. Two cuttings were made 
last year, producing over 38,000 pounds of green food per acre, which was greatly 
relished hy all kinds of farm stock. It is more affected by drouth than the sor- 
ghums, and requires a richer soil to do its best. It rarely reaches full maturity in 
our climate, while further south it ripens and produces seed* It is planted like com, 
at a distance of 4 or 5 feet. 
















niinois Station, Bulletin "So. 16, Hay, 1891 (pp. 28). 

This bnUetin contains, in addition to reports of pig-feeding experi- 
ments and an article on composite milk samples, a table of contents and 
index to Bulletins 2^os. 1-16, issued between May, 1888, and May, 1801. 

Experiments in Pia feeding, G-. E. Morrow, M. A. (pp. 497-501). 

Com V8. corn and Brief reports are given of four separate 

trials with Poland-Ohina pigs, averaging in the diJBferent trials respec- 
tively 45, 178, 128, and 61 pounds each in weight. In each trial separate 
lots of pigs received (1) corn ad libitum (“full feed'') and pasturage; 
(2) pasturage and a “half feed” of corn, which was changed to a full 
feed later; and (3) corn alone. The lots in the different trials consisted 
of from 3 to 5 pigs each, and the feeding lasted from 10 to 14 weeks. 
All were given coal slack and salt. Those given corn alone were kept in 
pens free from vegetation ; the others were in a blue-grass pasture. The 
tabulated data show for each trial only the totals and averages of the 
corn consumed, gain in live weight, and gain per bushel (50 pounds) 
of corn. These indicate that durmgthe first 6 or 8 weeks of each trial, 
when one lot received only the half feed of com with pasturage, the 
gain made and the rate of gain per bushel of com were best in the case 
of the pigs on the full ration of corn, either with or without pasturage, 
averaging rather better with pasturage. But during the following 
month, when aH received a full feed of corn, the lot which had previ- 
ously had only a half feed of corn with grass in each case made the 
largest total gain and the largest gain per bushel of com. 

Cain from dry corn alone . — tabulated summary is given for eleven 
different lots of pigs, varying in weight from 65.5 to 311 x)ounds, which 
were fed exclusively on shelled com with coal slack and salt, for periods 
ranging from 7 to 84 days. 

The largest gain was 16.81 pounds per hushel by two pigs averaging 311 pounds in 
tbe fourth weeh of pen feeding. These two pigs had been on grass, with access to 
the droppings ffroui two corn-fed heiter*^. * * For 4 weeks their gain was at 

the rate of 14.66 pounds per bushel. In only one other case was this equaled in 
a period of 4 weeks. Two pigs averaging 209.27 pounds, fed from April 29 to ilay 
27, gained at the rate of 14.73 poun<ls per bushel. In no case did pigs make satis- 
factory gains after 6 or 8 weeks* feeding on corn alone. ^ e * 

The food required to make 1 pound of increase in weight in these trials depended 
less on the weight and ago of the pigs than on other conditions [?. e. on the dura- 
tion of the feeding, previous feeding, general condition, etc.], 

Soaked vs. dry corn.— Two trials were made in each of which two pigs 
were fed soaked corn and two others dry corn, with no other food. 

The pigs fed soaked corn ate more and gained more than those fed 
dry com. In one trial they gained more and in one less in proportion 
to food eateu than those fed dry com. The differences were not great 
in either case. 

8511— STo. 3 2 
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Value o/dr<n)j)ingsfrom eom-fed cattle for ings.— The. gains in -weight 
are reeoi'ded for pigs receiving no other food than pastnrage and the 
droppings of steers fed liberally on com. In no case -was the gain 
large. 

Agide jtomace silage . — trial of sflage made ficoin apple iwmace as 
food for pigs resulted unsatisfactorily. ‘‘The pomace kept well, and 
cljeniical analysis of it showed an apparently good composition for 
tipeding piirimses, hut the pigs ate very little of it.” 

The composition of the pomace silage was as follows: 


Analysis of silage from a2>])le pomace. 



Fresh. 

Water- 

free. 

'W’ater - - 

Per et 
44.36 * 
2.09 
12.72 
7.33 
4.75 
28.75 

Percent. 


3 75 
22 85 
13.17 
8.16 

1 52.07 

Cia»U cellnlose 

Ether extract 

Crude protein 

Eitrogen-treo e^ti-ac t 

100.00 100 00 

1 


* Includes the acids. 


Composite milk samples, E. H. rAERiN»TON, M. S. (pp. 604r-516, 
flg. 1). — ^This is in continuation of the work on the testing of milk at 
creamaies, which was reported in Bulletin Ko. 14 of the station {see 
Espeiriment Station Eecord, vol. n, p. 565). In the investigation 
x’eeorded in this article the use of composite samples in testing milk, as 
proposed bj" Patrick in Bulletin Ho. 9 of the Iowa Station (see B:q)eri- 
ment Station Eecord, vol. n, p. 101), was the special subject studied. 
Sepai-ute tests were made by the Babcock centrifugal method of the 
nulk brought by each of twenty patrons of a creamery for 7 consecutive 
days, as follows: The milk of each patron (1) was tested daily, and (2) 
a composite sample of the milk brought by each patron dnriug the 7 
days was tested at Hie end of that time, the composite sample being 
made up in two different ways — ^by taking one tenth of a quart of each 
(lay’s milk, and by taking an amonut each day i>roportional to the quan- 
tity of milk brought (yiftnn ttW’ To prevent these composite 

samples from sunring, ftom 15 to 20 grains of a mistare composed of 2 
ounces of corrosive sublimate, 2 ounces of fine salt, 8 ounces of powdered 
borax, and IJ drams of aniline red was added to each jar. Other com- 
posite samples were made by taking one tenth of a quart each day, but 
these received no preseivative. The milk in these latter samples be- 
came sour and curdled. It was found that by adding about a half tea- 
spoonftil of ‘-powdered lye” (98 per cent caustic soda) to the sour milk 
it became “as thin and homogeneous £.s new milk” and could be accu- 
rately sampled. 
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The actioE. of the lye on bout milk is hastened by adding it to the milk in small 
gnantities so that the lye is dissolved. If one half a teaspoonliil of the lye is ihrotm 
into the milk at once, it collects together in a hard lamp, Trhich is dissolved with 
difflcnlty. The whole process of thinning the thick sour mUk with lye is aided by 
warming the milk at a temperature of 100° to 140° F., and letting it stand for an 
honr or more. The time and heat both help the solvent aetion. Foniing ftom one 
jar to another is also an important factor in getting the milk thoroaghly mixed. 

The results are given for the tests made each day, with the averages 
of these for the 7 days, and for the three sets of composite samples. The 
following comparison of the resnlts by the diflferent methods of sampling 
is taken from the bulletin: 

Average percentage of fat in milk ty different methods of sampling. 





Patron. 

Arerage 
of the 
seven daily 
tests. 

Equal 
amounts of 
milk each 
day, pois- 
oned. 

Amounts pro- 
portions! to 
the amount 
of milk 
hiought, 
poisoned. 

Equal 
amounts of 
milk each 
day, not 
poisoned. 


Per eenL 
3.62 

Percent. 

3.6 

Per cent. 
3.6 

Per cent 

3.6 


3.71 

3.8 

3.7 

3.7 


3.75 

3.7 

3.7 

3.7 


3.63 

3.8 

3.6 

3.7 


3.95 

4.0 

4.1 

4.1 


3.64 

3.7 

3.6 

3.7 


3.82 

8.9 

3.8 

3.8 


4.10 

4.1 

4.0 

4.1 


' 4.30 

4.3 

4.4 

4.3 


4.16 

4.2 

4.2 

4.3 


3.96 

4.0 1 

3.9 

3.9 


4.52 ! 

4.6 

4.6 

4.6 


4.22 

4.4 

• 4.4 

4.4 


3.77 

3.9 

3.9 

3.9 


3.82 

3,8 

3.9 

3.0 


3.77 

3.8 

3.8 

3.8 


3.63 

3.7 

3.6 

3.7 


3,71 

3.8 

3.7 

3.7 


4.11 

4.0 

4.0 

4.1 

ITillHVlillllVlIVHVIlIVliillVIlVIllVllliVilMVI 

3.90 

4.0 

1 

4.0 

3.9 


It will be seen that the agreement of the several series of composite 
samples is very close, and that these resnlts present only ^igbt varia- 
tions from the averages obtained by testing samples daily. It would 
seem therefore that (1) in this trial, testing tbe composite sampleonce 
each week was practically as accurate as testing milk every day;” and 
that (2) “it is not necessary to use a poison for preserving the milk, 
but that satisfrctory results can be obtained by allowing the composite 
sample to sour, and thinning the sour mUk by nse of ‘ powdered lye’ 
when a test is to be made.” The resnlts of the tests each day show 
considerable variations in the same milk from day to day, so that by 
taking a single sample of each patron’s milk once a week sofficientiy 
accurate results would not be obtained. 

Trials in which the sample of milk was taken by different means, as 
by dipping, by the “milk thietj” by a small tnbe, and by a small tube 
inside the delivery tube “ indicate that there is practically no difibrenee 
in the methods of taking a sample of milk for testing, if proper care is 
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us(h 1.” DcloruiiiiutioiiR nindo of tJiP fahoiii in samples of milk of ('aeli of 
five cows lalcoii (lail.\' for 1 week, and in t*omi»osite samples lexn'esent- 
inj> (lie same milk, showed a close agreement between the two methods 
of sampling. 

An illustiaied ili'seription of an anlomatie piiadli' for measuring the 
acid for milk li'sts, wliieh was given in bulletin No. 1 1 of the station, is 
reproduced here, togidher with a brief aeemiutof a stand tor holding 
com]) 08 ito sanqde jars. 

Ai>plic<iiion of the oonn>ottU(' test to the dairy . — ^^riiemillv of each of five 
cows Avas tested for 1 Avoek, both, by detennining the fat daily an<l by 
testing the coiu])OBito aamplos. In the latter no preservative Avas 
used, but instead lye was added at the time of testing. Tlie resnlts, 
Avhieh are fully tabulated, are an additional confirmation of the approxi- 
mate* aeeiTraey of the method of determining the average percentage of 
fat by eomiiosite samides. 

Kansas Station, Third Annual Beport, 1890 (pp. 20). 

This inelndes a financial statement for the fiscal j ear ending June .‘10, 
1800, ahstiaets <if llnlleiins Nos. 10-19, an outline of the AAork of the 
stal ion in iSOO, and an index to the station publications for 1800. 

Louisiana Stations, BnBetin No. 10 (Second Series), (pp. 55). 

SyISTKMATIO PETiUTNCl OF WOUK stock as a PKEVKNaTVE OF DIS- 
EASE, W. U. llALUYMFnB, M. R. (J. V. S. (pp. 232-244 ). — A i)oi)ular 
discussion of the effects of impiDim* feeding on the health of horses and 
mules. 

HoTWE DrSEAHES OF FARTSI AKIMAEM, W. 11. DAEE YMl’LB, M. R. ('. V. 
8. (pp.2i5-2.S3). — Popular statements legarding the causes, syjniiloms, 
and treatmeut of tin* Ibllowiiig diseases: Hwine. — chokn-a, mange, inflam- 
mation of the lungs, trichinosis, and “measles;” s/iccp.— foot n»t, liver 
rot, parasitic diseases of the lungs, grub in the head, mange,, and gid; 
com . — ^iiartiiriont apoplexy, abortion, and maiumitis. 

Massadhueetts State Station, Eighth Annual Beport, 1890 (pp. 324). 

This ineJndes the details of two feeding expmiments with milcli cows, 
tAvo Avith pigs, and one Avith young lambs; numerous field exiieiiinenta; 
reiiort of the mycologist; analyses of feeding stuffs, licensed ooimnerdal 
fertilizers, fertilizing materials, water, etc.; a compilation of analyses 
of vaaious materials; and meteorological observations. The chemical 
AVork during the yoirr includes some 1,300 analyses, about 400 of Avhich 
were made for the Massachusetts Hatch Station and fi'oin 300 to 400 at 
tlio special request of faimers of the Slate. 
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Feeding 33XPEEiMENTti with milch cowk, 0. A. Goeummann, Ph, 
1). (i>]). l2-<}9). — ‘‘ It was tlie main aim of oiu- fc‘i‘diiif> (‘viiorinieats wiili 
milch cows (Iiuiiig tUo yeai's 1KK5-89 to ti'st the velative feeding value' 
of our ciuTciit eoarsc fodder articles, such as Eii{;lish hay, rowen, fodder 
com, com stover, com sihige, and roots.” Ae<‘oimts of some of tlietve 
exiieriments were given in the xV.nimiU lleports of the station for 18SS 
and 1889, and in llnlletins Eos. 32, 34, and 35 (see Expeiiment Station 
Bulletin Eo. 2, part i, p. 74, and Experiment Station Eecord, vol. i, pp. 
77, 81, and 222, and vol. ii, p. 572). 

“ Curing the past year we have changed tlie object of our feeding 
experiments with milch cows. Having made ourselves, as far as prac- 
ticable, fiimiliar with the feeding effect and general economical value of 
our current coarse home-raised fodder aiticles, it was decided to com- 
pare the feeding value of our iirominent concentrated fodder articles 
(grains, brans, oil cakes, gluten meal, starch feed, etc.).” 

(1) Ifew-process vs. old-process liiiseed meal (pp. 15-39). — This was an 
experiment to comiiare the effects of like amounts of new and old-process 
linseed meal on the quantity, quality, and cost of the milk. The 
experiment was reported in somewhat less detail in Bulletin Eo. 38 of 
the station (see Experiment Station Eecord, vol. n, p. 277). 

(2) Oreen crops vs. JEngUsh hay (pp. 39-54).— >Thi8 experiment was 
made witli six grade cows in different stages of the milking period, to 
observe the effect of substituting green forage crops (vetch and oats 
or soja beans) for a part of the hay, the grain remaining unchanged. It 
lasted finm July 12 to September 30, 1890. During this time the gKiiii 
ration consisted of 3^ pounds each of com meal, wheat bran, and new- 
process linseed meal per animal daily, and the “full ration” of hay was 
about 20 xmunds per anunal. 

About tlu'ee fourtlis of the hay in the ration wsiS substituted by a 
mixture of green vetch and oats in the first period (July 12-AiiguHt 1), 
and by green soja beaus in ihe second period (August 12-i8eptembor 1), 
each of the green foods being fed ad Ubitim. In the third i>eriod (Hep- 
tember 10-30) a full lution of rowen hay (about 20 pounds per aidmal) 
was given. The cutting of the vetch and oats and soja beans was com- 
menced as tliey were bcgiimiug to bloom and continued until they were 
nearly mature, though the stems weie succulent when last ffed. They 
were cut into pieces 0 to 8 inches long for feeding. Fj'om 51) to 00 poitnds 
of vetch and oats and from 40 to 60 xmmids of soja beans were consumed 
per animal daily, “tlie quantity decreasing in all cases towards the 
maturing of the crop, on account of the gi-adual increase of solid matter 
in the crop.” 

The results, including the analyses of the mUk, are tabulated for each 
cow sepaxatdy, togetlier with the analyses of the corn mejil, now-process 
linseed meal, wheat bran, vetch and oats, and soja beans fed, with 
reference to both food and fertilizing constituents. 

Although the individual cows differed somewhat from eaoh other in 
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tlio ainoiints of AmmI oonsnincd aiMlmilk procluoocl while on the ssuno 
ration, tin* j'<nion»l (‘fleet of fclu^ diffi'ivut rations was similar in all <*aHos, 
'so that the resnltis for the six cows may ho averaged for emfli pomd. 
The following table shows the avex'agos ]>(»’ animal dming each, of the 
tluvc periods. In calculating the not coat of food, com meal was val- 
n(«l at $24, wheat hraii at |20, linseed meal at $26.S0, hay at $15, green 
vet<!h and oats at $2.75, and green soja beans at $4.40 i)er ton, and SOimr 
cent of the value of the fertilizing ingredients of the food was deducted 
from the fli'st cost. 


Yield of milh and cost of food ^et animal. 



I^et cost 
of food 
per 

animal. 

l 

Yield of 
xnilk per 
animal. 

Net cost 
of food 
per quart 
ofxnilk. 

1 

t Average 
dry mat- 
ter con- 
sumed, 
per quart 
of umk. 

IPeriod X. Gr&riUt liaiyj anil veicli and oats 

$2..'>4 

li.06 

2.98 

QfuarU, 

200.8 

212.5 

197.4 

OenU. 

1.27 

1.39 

1.51 

PmnAs. 

2.7Ty 

2.70 

2.80 

Period IT. Grain, liay, and soja boans 

Poriod 1 11. Grain aiui rowou iia^ 



The analyses of milk show no considerable changes in eonii) 08 ition 
which can he attributed to the influence of the different rations. The 
cows all slightly increased in weight during the experiment. The table 
indicates only slight differences in the avei-age milk yidd in the dry 
matter consumed, and cost of food per quart of milk in the sev<»:al 
periods. The results in general seem to be slightly better" during tlio 
first -period, and are fiivorable to the green-fodder crops as compared 
with rowen hay. They are similar to the results obtained in previous 
experiments with green vetch, Southern cowpeas, and serradella, and 
lead the author to “recommend very highly tlie raising of any of the 
stated new fodder crops, either alone or as mixed crops, for the puipose 
of incrciwmg the fbdder resources of the farm dming summer and autumn. 
They may serve as green foddei" as well as hay; most of them have a 
higher nutritive ratio than either English hay, corn fodder, or com 
stover; they tend to impi-ove the soil chemically and physically; they 
yield liberal returns, and arc, as a rule, highly rdished by cattle.’^ 
Creamery record of the station for 1889 and 1890 (pp. 54-C9). — ^This is 
a record for 1889 and 1890 of amotmts, kinds, and market values of the 
feeding stuffs fed, the fertilizing ingredients of the ssune, the avei'age 
composition of the milk, the cost of producing cream per quart and per 
space, the amount received for the same frrom a coSperative creamery, 
the calculated value of skim milk with whole milk at 3 cents per 
quart, the analyses of cream and butter fat, and the fertilizing constit- 
uents of cream. The methods used at the station in tlio analysis of dairy 
products are fnlly described. The feeding stuffe given consisted of the 
ordinary gi'ain feeds, hay, com fodder, stover and silage, roots, and 
numerous grtreu fodders. The following statements are frrom the author’s 
condusious: 
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Total cost of food for 1 qxiurt of cream amountod hi IHX!) to 1 1.01) cents, and in 
1890 to i;{.73 cents. ‘ ' 

Tlio net cost of food per quart of cream a^oragud hi 1889, H.9 cents, and iii 1890, . 
6.03 cents. We received per quart of croiun in 1889, 11.69 cents, and in 1890, 11.46 
cents, tlierehy securing a profit of 4.79 cents in 1889, and 5.41 emits in 1890. 

Feeding- expebiments with lambs, 0. A. Goessmann, Ph. D. 
(l>l). 70-90), — ^TMs is a more detailed aecomitof aiiexpeiimeutrepoi’ted 
ill Bulletin No. 37 of the station (see Experiment Station Eecord, vol. 
K, p. 231). 

Feeding- expebiments with young- pig-s, 0. A. Goessmaiw, Ph. 
D. (pp. 91-112). — ^When expeiiments in pijr feeding were commenced in 
1884, the question proposetl for study was as to the most profitable utili- 
zation of skim milk and buttermilk. In the experiments on this sub- 
ject two conditions have been considered, (1) a large suiiply of either 
skim milk or buttermilk, and (2) a limited one. 

In considering the first condition, the plan has been to mix com meal 
with the skim milk or buttemiilk in the following proportions: 

Live weight of animal: 


20 to 70 pounds 2 ounces com meal per quart of milk. 

70 to 130 pounds 4 onnoos com meal per quart of milk. 

130 to 200 pounds 6 ounces com meal per quart of milk. 


Where the supply of buttermilk and skim milk lists been limited, the 
milk has been supplemented by the following grain mixtures extended 
with water: 


Live weight of animal* 

Grain mixture (parts hy 
weight). 

Gluten 

meal. 

'WTieat 

hran. 

Com 

luoal. 

20 to 70 potindfl - 

3 

1 


70 to IftO i>oimds ... 

1 

1 

1 

330 to 200 poTWMls 

1 

1 

2 


The aim has been under both conditions to feed rsitious liaviug the 
following nutritive ratios: With pigs weighing from 20 to 70 pounds, 
1 : 2.8 to 1 : 3; with tliose weighing from 70 to 130 iiounds, 1 ; 3.6 to 1 : 4; 
and with those weighing from 130 to 200 pounds, 1 : 4.3 to 1:5. 

From Ma.y, 1884, to Sejiteuihor, 1889, ton sepimile experiments were 
made, in which 57 pigs were used. The average results of each of these 
experiments are given in the following summary, which is taken from the 
reiiort. The pecuniary results are calculated on the basis of com meal 
at $24, barley meal at $30, com-and-cob meal at $20.70, and wheat 
bran and gluten meal each at $23.50 per ton; hutterinilk at 1.87 cents, 
and skim milk at 1.8 cents per gallon; and hy deducting 70 per cent of 
the estimated value of the fertilizing ingredients of the Ibod to deter- 
mine the net cost. 
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IteiuUs of Ifn feedimj ej'pmmenlii wWt pigs ( 1S84-SI)). 


Jfixporlmowt. 

1 

1 

-gg 

h 

of experiment. ] 

Average vreight of 
pigs at close of 
experiment. 


Total cost of food 
per pound of 
dressed port. 

'g'S 

S 1 

I. Mciy 21 Id 22, f 

3 

Pounds, 

48.8 

Powids. 

239.0 

SUmmilk, coin meal 

Buttermilk, com meal 

Cents, 

5.15 

Cents, 

3.45 

18S4. 1 h 

3 

47.6 

233.9 

4.30 

2.92 

11. Nov. D, 1884, to “Mar-Ca 
21, 1885. \ b 

6 

30.1 

209.7 1 

do..... 

5.91 

4.11 

6 

28.7 

227.0 

Skim milk, cornmoal 

5.51 

3.82 

III. April to Sept. IC, 1885 ... 

2 

49.8 

279.3 j 

<Skimmilk, cornmoal > 

/Wheat hrou, gluten meal s 

6.41 

4.40 

IV. Dor. 8, 1885, to May 31, > 

1886. i 

V. Sept, io, 1886, to Jan. \ 
19, 1887. S 

2 

32.0 

152.4 

sSklmmilk, corn meal ( 

/Wheat bran, gluten meal — 5 

6.33 

4.20 

4 

32.6 

175.0 

SSklmmilk, com meal / 

^ Wheat bran, gluten meal ( 

$Skim milk, com meal 

/Wheat bran, gluten meal s 

5.40 

3.38 

Vr. Fob. 17 to May 2, 1887. . . . 

5 

54.4 

152.8 

5.00 

3.74 

Vll. Juno 28 to Oft. 26, 1887 .. 

7 

24.5 

193.3 

5 Skim milk, com meal / 

/Wheat bran, gluten meal — i 

5.15 

3.39 

Vlir. Nov. a, 1887, to Mar. 12, 

6 

26.2 

186.4 

(Skim milk, cornmoal i 

<Wheat bran, gluten meal — > 

(Corn and cob meal ) 

(Skimmilk, corn meal ) 

^ Wheat bran, gluten mo.il — [ 

(Oom-and cob meal ) 

Skim milk, b.vrlov meal ? 

Wheat bran, gluten meal — s 

5.32 

3.58 

1888. 

IX. Apr. 12 to Aug. 8, 1888 .. 

6 

10.6 

194.7 

1 

4.89 

3.27 

X. Apr. 20 to Aug. 28, 1889. 

7 

20.3 

189.9 

C.07 

4.32 


The couclnsioixs drami from these experiments are the same as those 
stated in the Annmil Report of the station for 1889 (see Experiment 
Station Record, vol. n, p. 578). 

Hleoenth feeding experiment with pigs (pp. 95-105). — ^This experiment 
was made with ftvo Yorkshire sows, weighing from 18J to 21 ponnds 
ciich at the beginning of the trial, and lasted from September 10, 1889, 
t<» March 3, 1890 — 1 75 days. The pigs wei'e all fed alike. Each animal 
received daily 5 qnarts of skim milk, except during the lirat 10 days of 
the trial, wh<‘n only 4 quarts were given. The grain added to this milk 
wsvsas follows: September 10 to 30, 2 ounces of corn meid per quart of 
milk; October 1 to November Jl, 6 ounces of a mixture of 1 part by 
weiglxt of wheat bran and 2 parts of gluten meal, which was increased 
with the increasing weight of the pig to from 30 to 36 ounces at the 
close of the period, when the pigs weighed from 85 to 95 pounds each; 
November 12 to December 30 a mixture of 4 parts by weight of corn 
meal and 1 each of wheat bran and gluten meal, of which 32 to 36 ounces 
per pig were given daily at the beginning of the period, and 42 to 45 
ounces at the close, at which time the pigs averaged about 130 pounds 
each; and December 31 to March 3, a less nitrogenous mixture, com- 
posed of 6 parts by weight of com meal, and 1 each of wheat bran and 
gluten meal, of which about 48 ounces per day were fed toward the 
close of the trial. 

The nutritive ratio of the rations was thus, with a live weight of 20 
to 90 pounds (September 10 to November 11), 1:3; with a live weight 
of 90 to 130 pounds (November 11 to December 30), 1:3.8; and with a 
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live "woiglit of 130 to about 200 pounds (December 30 to March 3), 
1:4.25. 

Full tabulated data are given for each pig, together with analyses of 
the skim milk and gluten meal, and the fertilizing ingi'edients of the 
corn meal, wheat bran, gluten meal, and skim milk which were fed. A 
summary of the results follows: 


BesuJta of eUrentli feeding exjgeriment with pigs. 



Total 
coat of 
food 

oonaumed. 

Livoweictlit 
ttained dur> 
lug experi- 
luent. 

Dressed 
weight 
gained dur- 
ing experi- 
ment. 

Cost of food 
per pound 
of dressed 
weight. 

Net cost of 
food per 
pound of 
dressed 
pork.* 

"Pig TTfi. 1 

$7.58 

8 02 
8.19 
7.09 ! 
7.54 

Pounds. 
167. 00 
178. 25 

174.75 

162. 75 

160.75 

Pounds. 
138.50 
147.75 
146 75 
134 50 
135.25 

Oents. 

3.47 

5.43 

5.58 

5.72 

5.57 

Oents. 

3.49 

3.45 

3.60 

3.74 

3.59 

Pitt No. 2 

Pi^ No. 3 

Pitt No. 4 ! 

Pig No. 5 


* Total cost oi‘ food loss 70 per cent oi the estimated value of the fertilizing ingredients. 


The average net cost of food pei* pound of dressed pork was 3.57 
cents. The pecuniary results are based on com meal at $19, wheat 
bran at $10.50, and gluten meal at $23 per ton, and skim milk at 1.8 
cents per gallon. 

Ticelfth feeding ea^eriment with pigs (pp. 106-112). — ^Eight pigs, four 
Yorkshires and four grade Chester Whites, were fed from April 22 to 
September 1, 1890, practically the same mtions as those in the preceding 
experiment, except that com-aud-cob meal was fed in place of the com 
meal. The details are tabulated in full, together with analyses of the 
coni-aud-cob meal fed, and the fertilizing ingredients in the com-and-cob 
meal, whetit bran, gluten meal, and skim milk. 

The four Yorkshires gained 473.04 pounds of dressed weight at a cost 
per ]mund of 3.61 cents, and the foiu* grade Chester Whites 484.62 
pounds of dressed weight at a cost per pound of 3.49 cents. 

FODDMU ANALYSES, 0. A. GoESSMANN, Ph.D. (i>p. 113-134).— Analy- 
ses mmlc during the year 1890 are given of the following feeding stuffs: 
Corn meal, com-aud-cob meal, wheat bran, whetit shorts, wheat mid- 
dlings, buekwheat middlings, old and new-process hnseed meal, cotton- 
semi meal, gluten meal, seed of Scotch tai-es, com fodder, com stover, 
com silage, soja bean and cowpea silage, vetch and oats, Eoyal English 
Horse and Cattle Condiment, and Harvey’s Universal Vegetable Food} 
*1110 fertilizing ingredients of old and new-process linseed meal, cotton- 
seed meal, gluten meal, com fodder, soja bean and cowpea silage, vetch 
and oats, and seed of Scotch tares. There is also a description of the 
methods employed in the analysis of feeding stuffs. 

Field experiments, C. A. Goessmann, Ph. D. (pp. 136-199). 

Some suggestions on the economical improvement of farm lands (pp. 
135-148).— A reprint from Bulletin Ho. 3(5 of the station (see Experi- 
ment Station Eecord, voL n, p. 66), 
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TUffirt of tlifferent forms of nitroffenous fertilisers on oats (pp. 149- 
LIH). — Kloven U'nth-acro the history of whieh was \v(3ll known, 

(‘aril I’oeeivetl a (luantity of muriate of potash or potash-maKiu'sia sul- 
])hute funiisliiujf liJ lo 13 pounds of potassium oxide, and of dissolved 
Ixnu'hhwk fimiisliinj? S.5 pounds avaiiahlo idiosphoric acid. In tuldition 
to this from 4 to r> ])oiinds of nitroffou as nitrate of soda or sulphate 
of ammouiui, or 6 lo (i x'ouuds as dried hhM)d were applied on seven 
plats, the muainingthuridats roee,iviiignouteof?en. One plat received 
haruyard manure, potash-magnesia sulphate, and dissolved houehlaok, 
furnishing approximately the same amounts of uiti-ogen, phosphoric 
acid, and potash as the other phits received. The fertilizer applied to 
each plat was the same in kind and amount as that applied for coni the 
preceding year. 

The oats (Pinngle Progress) wei-e sown in rows 2 feet apart, each plat 
containing sixteen rows. Quite marked differences were noticed in the 
color of the plants on the difthrent plats. “ Upon plats which had 
received their nitrogen in the form of sulphate of ammonia, as well as 
upon those which had received no nitrogen-containing mantuial matier, 
a light green tint of the foliage was noticed in the earlier stages of tlie 
growth of the oats. In the latter case this light gi-een color remained 
until the maturuig began; in the former case (sulphate of ammonia) 
the color became a deeper green as tlie season progressed.” The crop 
was harvested Augnstll. The yields of grain and straw and the dry mat- 
ter and fe^izing ingredients in the grain from eachjilat are tabulated. 
Excluding one plat, which was a failure, the yield of gi'aiu was smallest 
on the three plats receiving no nitrogen. “The plats containing pot- 
ash-magnesia sulphate as the potash source yielded the Iswgest amount 
of grain ; each of these idats received its nitrogen supidy in a diftereut 
form — ammonium sulphate, blood, and nitrate of soda, • • • In 
the majority of casm wheTO muriate of i)otash has furnished the potash 
the maturing of the crop was somewhat later than whore snlidiate of 
])()ta8h was nsml.” 

Tnjhmoe of fertilisers on the quantity cml quaUty of prominent fotlder 
erops (pp. 159-1(W ). — A report of progress on an experiment begun in 
1884. Previous accounts may be found in the annual reports of the sta- 
tion (see Expoiimcnt Station Bulletin No. 2, part l, i). 80, and Exi)eri- 
ment Station Eecord, vol. ii, p. R80). In 1890 ah the plats used in tins 
experiment were fertilized with 600 porinds of ground bone and 200 
pounds of muriate of potash per acre. Notes are given on the growth 
and yield of Kentucky bine grass {Poapratensis), i-edtop {AgrosUs vulga- 
ris), Bokhara clover (Melilotus aJM), sainfoin {Onobrychis sativa), Hhode 
Ishind bent grass {AgrosUs alba), meadow fescue {Pestuca prafensis), 
and henPs gTiyiiB{PMeumpratense), and of mixtures of redtop with herd’s 
grass and meadow fescue with herd’s grass. Analyses with reference 
to both the feed and fertilizing constituents are rejxnded for mea<low 
fescue, Kentucky blue grass, alsike clover, medium clover, sweet clover, 
and sainfoin grown in 1889 and 1800. 
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HxperimenU with field and garden crops (])]). 169-186, platos 2). — ^Tliese 
wore in continuation of exiTeriinonts reported in the Annual lie])oi*t of the 
station for 1889 (see Exporiinont Station Eecord, voL n, p. 580). N’otes 
are given on the growth and yield of barley, perennial lye grass {Lolium 
permne), Early Southern White com, horse bean ( Vieia faba), soja beaus 
{8oja hi^da), Scotch tares, common vetch {Vieia sativa), white lupine 
(Lupinus alba), serradella {Ornithopus sativm), Bokhara clover, (Melilo- 
tus alba) sainfoin {Onobrychis sativa), sulla {Hedysarum eoronaria), Lotus 
viUosm, sugar beets, flax, and Danvers carrots. 

Analyses with reference to both the food and fertilizing constituents 
are reported for Lotus villosus, sulla, teosinte, Japanese buckwheat, 
small peas {Latlvyrm sativus), Scotch tares, caixots, parsnips, barley 
straw, Bokhai'a clover, soja beans, and turnips. Analyses of samples of 
five varieties of sugar beets grown on the station grounds gave per- 
centages of sugar in the juice ranging from 12.75 to 14.30. 

Bffeots of phosphoric acid front, different sources on potatoes (pp. 187- 
191).— The object of this experiment was to test the relative effects of 
like money values of phosphatic slag, Mona Island guano, apatite. 
South Carolina phosphate (floats), and dissolved boneblack for pota- 
toes. The land used (a Mr sandy loam) had been prepared for the 
experiment by cropping for the 3 previous years with corn, Hungarian 
grass, and leguminous crops, respectively, without applying fertilizers. 
It contained five plats, approximately one seventh of an acre each, 
separated from each other by strips 8 feet wide. AH the plats received 
the same amount of potash-magnesia sulphate and nitrate of soda. 
The source of phosphorio acid was different on each plat, an amount 
being applied in each case which at the local market prices cost $6.25 per 
acre. Thus phosphatic slag, Mona Island guano, and South Carolina 
rook were each applied at the rate of 850 pounds per acre, dissolved bone- 
black at the rate of 500 pounds, and apatite at the rate of 2,000 pounds. 
Beauty of Hebron potatoes were planted on all the plats, in rows 34 
feet apart, with the hills 18 inches apart in the rows. 

Maturity seemed to have boon hastened by a drouth occurring in July. 
The potatoes were harvested August 12-14, and assorted into market- 
able (sold at 60 cents per bushel) and small (sold at 20 cents). The 
yield and flnanciitl statement for each plat and tinalyses of the phos- 
phates used are tabulated. A statement of the yield and value per 
acre follows: 

Yield and value of potatoes pir acre. 


Sonroo of phosphorio aoid. 

Xlddof— 

Tohd 
valne of 
crop. 

Large 

potatoes. 

SmaU 

potatoes. 


!Bus7i^, 

134.6 

101.2 

U7.1 

ms 

170. S 



MoH 8( TfllftHtX - - 

Groiw*! OiPiiHwi - 

South - 

Dissolved honehlaok 
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“Tlio diyiioss of the soaHon midorH tlio sulvaiitagoh of a holiiblo foi-m 
of phosi)liono jw*i(l vary (striking. Tlie ex-iMH'iment will bo r(‘i)ea(o<l duv 
ing tUo foining soaKon.” 

JExperimenIs with grass land (pp. 19iJ-198). — ^An account is given ol 
the improvement of a low, springy meadow by underdi'aining and seed- 
ing down with grass mixtures, and a rei)ort of the hnbse(inont manuring 
of tbo land and the yields of hay from imrtions receiving difrbrciit treat- 
ment in 1889 and 1890. 

Pi'om “ an rmsightly, swampy meadow, covered with a comparatively 
worthless vegetation,” the land has been brought up in 4 or 5 years to 
a yield of from 3 to 4^ tons of good hay iier acre. 

General farm, work (p. 199). — ^Bemai'ks regarding the current ihrm 
work. “A new orchai-d, covering an area of frrom 6 to 7 acres, has been 
in part idanted with apple, peai*, peach, and plum trees; other varieties, 
as well SIS small fronts, will be planted dui'ing the coming spring.” 

Rkpobt op Veoetablp. Pathologist, J. E. Humphrey, B. S. 
(pp. 200-226, i>lates 2). — This indndes notes on the black knot of the 
plum, cucumber mildew, brown rot of stone limits, potato scab, and 
various other plant diseases. 

Bkch hiiot of the plum (pp. 200-210). — Brief account of the history of 
investigations of black knot of the plum {Plowrightia morhosa), and pre- 
liminary notes on observations by the author on the spore forms of this 
disease. A iiycnidial form not previously observed is described and 
illustrated. Of the four' kinds of spore limits described by Dr. Farlow, 
the author has observed those producing ascospores and what seem to 
be second forms of pycnidia. The spemogonia and stylospores {Em- 
dersmula morhosa, Sacc.) have not been found as yet. 

Gmmiber mildew (210-212). — ^^Phe form of cucumber mildew first 
obat‘Tved in this country in 1889, and hitherto known as Permospora 
eidxmsis, was found on cuciunbers and squashes in Massachusetts in 
1890. This species and 1\ australis, tbnnd on the wild star cucumber, 
are compared and illustrated. The haustoria of both species are of the 
small, knobliko tyi>e. Those of P. euheasis are scattered over the yellow 
and dead-looking spots on the leaf and “do not form aclose fdt, visible 
to the nakml eye.” P. austi'aUs, on the contrary, forms dense white 
tufts, of small extent, on tlie leaves of Uie star cucumber. The struc- 
ture of the spore-bearing tliretuls in the two species is strikingly differ- 
ent. 

Ooneloied with tho development of small haustoria is frequently found, as in the 
grapevine mildew and in P. auairalis, a pinnate branching of the oonidial threads, 
and oonidia with on apical papilla, which germinate bypiodnoiug zoQsporoh instead 
of a tube. In P. nilensis we have tho anomaly of ronidial threads which follow the 
type of branohiug nsnolly seen in tho species witli hrauched hanstoiia, and oonidia 
of a violet tint, such os are almost nnlmown except among tho latter gronp, while 
tho haustoria as e small and the oonidia have the apical papilla and produce zoQH2iores 
on germination. This ^ecies goes fiir to break down the distinctions held by some 
writers to exist between the tv e groups wiii<di eeustitato the genera Ptamopara and 
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Peronoigpora of recent writers, thongh. all wore formerly inolnded in Pei onogpora. Ti 
the distinction is to be maintained on the basis of the germination of the couidia, we 
must then call these two fungi Plagmoparaaustralia, Spog., and Plaamopam euiaigie, 
B. and C. The formation of resting spores has not been observed in either species, 
yet it is evident that they have some means of surviving the winter. 

Brown rot of stone fruits (pp. 213-216). — Observatious by the author 
are cited which iudicate that Monilia fruetigena survives the winter 
through the formation of resting cells or gemmae, and that, “ whatever 
its origin, any other forms once connected with it have been lost, and 
it is therefore fairly safe to regard it as an autonomous fungus.” 

Potato scab (pp. 216-220). — ^Experiments along the lines suggested by 
those recorded in the Annual Report of the station for 1889 (see Experi- 
ment Station Record, vol. n, p. 580) were continued in 1890. Of 13 
varieties of potatoes tested in 1890 Rough Diamond was the only 
one which showed no scab, though Rmal Kew Yorker and White Seed- 
ling were comparatively free from it. The plowing in of winter rye 
on half of each plat produced no perceptible effect on the amount of 
scab. The results from deep m. shallow planting in 1890 do not bear 
out the opinion doubtfoUy expressed in 1889, thixt deep planting dimin- 
ishes scab. The free use of coal ashes in the drill produced no observ- 
able effect on the development of scab. “ The thicker-skinned and red- 
skinned varieties showed no greater resistance to scab than others; our 
best results in 1890 were from light-skinned and rather delicate fine- 
grained sorts.” The results of investigations into the cause of scab by 
H. L. Bolley (see Agricultural Science, September and October, 1890) 
and by R. Thaxter, as given in Bulletin No. 105 of the Connecticut State 
Station (sec Experiment Station Record, vol. n, p. 490), are briefly dis- 
cussed. The author finds it difficult to believe that the “deep” and 
“ surface” forms of scab are entirely distinct. 

MiseeUemeous notes (pp. 220-226). — (1) Bumjging off of eucmihers . — 
Observations by the author indicated that this affection is caused by the 
ftingus PytMum de iaryamm, Hesse, which is known to produce the same 
effect in Europe. On tlic assumption that this fiuigus is always the 
cause of the trouble, “ plants affected should be at on cc removed, wiHi the 
soil immediately surrounding them, and bunied. If this is done as soon 
as the seedling falls, the trouble can be held in che(‘k, since the fungus 
will be destroyed before its reproductive organs luvve developed.” 

(2) Brief notes are also given on the mildew of spinach {Perono^ora 
effusa), grapevine mildew {Plamwpara vitioola) obseiwedon 
veitehU, downy mildew {Peronospora parasitica) and white lust {Oys- 
topus cemdidm) on turnips, potato rot {PhytopWma infestam), elder 
rust {^MciMum sambwei), rust of blackberries and raspberries (Omma 
nitens), hollyhock rust {Puemnia maVeaceanm), and an undetermined 
disease of oats. 

Special work in ohemioal laboeatoet (pp. 227-312).— This 
includes the work done by the station during the year in the inspection 
of commercial fertilizers, analyses of wood ashes, cotton-huU ashes, 
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saltpotet Tvaste, refns© from glue fimtory, flsli chum, dry ground fish, 
blood, bone and meat, gi'ouud bone, bones boiled in potash, stai-oh waste, 
“sludge” from Woi-cester sowago-precipitating tanks, tankage, Florida 
phosphate voek, dissolved boneblaek, Gonuan phosphatic shig, hen 
manure, Jute waste, shelled com, buckwheat hulls, seaweed, residtinin 
from soft coal, vegctoblo ivory, Oonceiitnited Flower Food, Flora Vita, 
comimuud ferlilizei'S, Paris green, Sulphatine, Death to Bose Jlugs, Pro- 
fessor De GraflPs Bug Destroyer, tobacco liquid, and 65 samples of well 
water, and a compilation of analyses of agiicnltural chemicals and 
refuse materials used for fertilizing purposes, feeding stulfs, fruits, 
sugar-producing plants, dairy products, etc. 

Commercial ferUligers (pp. 22S-258). — Genei'al remarks on commercial 
fertilizers and their inspection, the trade values of fertilizing ingredi- 
ents for 1890, the text of the Massachusetts fertilizor law, list of 
licensed dealers, and analyses of 158 commercial fertilizers, including 
bones, sulphate of ammonia, sulphate of potash, muriate of i)otash, 
and nitrate of soda Of the 158 samples analyzed, 64 wore below the 
guaranty hi one ingi’ediont, 10 in two ingredients, and 5 in all three 
ingredients} 56 were above the guaiunty !n one ingredient, 30 in two 
mgredients, and 4 in all three ingredients. “The deficiency in regard to 
one or two essential constituents was in the majority of oases commer- 
cially compensated by the excess of another one.” 

MbteoeoI/OOY (pp. 313-316). — ^Brief notes on the weather and a sum- 
maa-y of meteorological observations for each month of 1890. 

Ebpoet OB' Teeasttbeb, F. E. Paig-e (p. 317).— This is for the year 
ending December 31, 1890, and contains a summary of the property of 
the station, in addition to a statement of receipts and expenditures. 

Ifruwaohusetts State Station, Bulletin BTo. 40, July, 1891 (pp. 16). 

Mbi’BOROLogioal summaky (p. 1 ). — ^This is for the months of March 
to June, 1891,h)cluBive. 

Some jdiseaseb ob lettuce and cucumbers, J. E. Humphrey, B. 
S. (pp. 2, 3). — A brief aunouncement of observations on a species of 
Botrytis or Volyactie as the cause of lettuce rot, and on the powdery mil- 
dew of the cucumber {Oidium erysix>h<ndeii, Fries, vai“. ciiourbitarvm). 
Details will bo ])ubliBhed in the Annual Kejmrt of the stsition for 1891. 

Fbrtilizeeb, 0. A. Goessmann, Pn. D. (pp. 4-6).— Analyses of 16 
samples of commercial fertilizers and 5 samidcs of bone, suid the frade 
values of fertilizing ingredients for 1891. 

Febding- expeetments with steees, 0. A. Goessmann, Ph. D. 
(PP- 7-16). — “ With a view to detenniuiug the cost of the food required 
for the production of beef under existing local conditions,” an exiteri- 
ment, the first of a series, wsis made during the winter of 1889-90 with 
two yearling and two 2-year-ol(l grsule Shorthorn steers. Two diflPerent 
ages were taken to observe the difference in the cost of the gain as tbo 
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animals grew older. The steers •were all fed definite quantities of th> 
grain rations, consisting at different times of wheat bran, with gluten 
meal or old-process linseed meal, or with linseed meal and com-and-cob 
meal, and coarse fodders consisting of com stovei’, corn silage, com 
fodder, or stover and sugar beets, ad libitum. The only essential differ- 
ence between the food of the older suid younger animals was in regard 
to the quantity and proportion of the constituents of the gmin rations. 
The yearlings were fed from December 17, 1889, to May 9, 1890 (20 
weeks) and the 2-year-olds from December 10, 1889, to March 23, 1890 
(15 weeks). Full tabulated data with reference to food consumed, gain 
in live weight, cost of rations, cost of food pqr pound of gain, etc., are 
given for each animal, together with the fertilizing ingredients in each 
of the feeding stuffs used. In estimating the fcost of food, wheat bran 
and com-and-cob meal are each reckoned at $16.50; gluten meal at 
$23; old-process linseed meal at $27.50; corn stover and sugar beets 
each at $5; com fodder at $7.60, and silage at $2.76 per ton, allowing 8 
per cent for the loss of fertilizing ingredients of the food. “Tho net 
cost of the food, therefore, represents the cost of the food consumed 
after deducting from its original market price 92 per cent of the money 
value of the essential fertilizing constituents— nitrogen, phosphoric 
acid, and potassium oside— it contains.” 

A tabulated summary of the results for the whole es^periment follows: 


Summary ofreeults of feeding steers. 



Livoweight 
ftt begin- 
ning of ox- 
perimout. 

Gain in 
live wdght. 

Dry matter 
consamed 
per pound 
of gain. 

Total cost 
of food 
consumed. 

Total value 
of fwtili- 

iood. 

1 

iNTet cost of 
food per 
poimd of 
gain.* 

Yearlings: 3To.l 

Ko.2 

S-year-olds :Ko, 3 

lSCo.i 

JPouTids. 

673 

600 

1,235 

1,180 

Pounds, 

220 

2t0 

136 

120 

Pounds, 

8,91 

8,78 

17.19 

17.32 

$16.92 1 
17. .52 
16.37 
15.31 

$11.35 
11.82 
11.26 
10, iO 

Cents. 

2.95 

2.77 
4.45 

4.78 


*Allowins a loss of 8 per cent of tho numurial value of the food. 


Corn sila^o, wlien fed either with wheat hran and gluten meal or with wheat hran 
and old-process linseed meal, produced the highest gain in live weight without 
exception. The increase in live weight when feeding the silage ration to l-yoar-old 
steers, in one instance, exceeded 3 pounds per dayj while in tho case of 2-yoar-old 
steers it averaged more than 4 pounds per day in quo case. 

The original cost of the food consumed per day on the silage ration was from 12.82 
to 14,72 cents in the case of 1-year-old steers, and from 16.67 to 19.33 cents in the case 
of 2-year-old steers; and the net cost of tho food per day was from 4,81 to 5.26 cents 
in the case of 1-year-old steers, and firom 6.65 to 7.44 cents in the case of 2-year-old 
•steers. 

While on the silage ration the daily increase in live weight averaged 
2,9 pounds for the yearlings and 3.45 for the 2-year-olds. The first cost 
of the food during this time averaged 4.8 cents per pound of gain for 
the younger animals and 5.22 cents for the older, while tho net cost aver- 
aged 1.82 cents for the yearlings and 2.08 cents for the 2-yosjr-olds* 
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The two yearlings were pastured from May iO until Septembei’ 30 at 
a cost of 40 cents each per week. Steer No. 1 gained 325 potiuds and 
No. 2, 83 pounds iu live weight, at which rate the cost per pound of 
gain would bo 0.58 cents for No. 1 and 9.91 cents for No. 2. 

Uassachnsetts Hatch Station, Bulletin. No. 14, May, 1891 {pp. 62). 

SOXL TESTS WITH EBETILIZBES, W. P. BBOOKS, B. S.— A report of 13 
cobperative experiments with corn made in 1890 in ten different counties 
of the State. As in the experiments of 1889, reported in Bulletin No. 9 
of the station (see Experiment Station Eec-ord, vol. ir, p. 233), the plan 
followed was that adopted by the conference of experiment station rep- 
resentatives at Washington in March, 1891, and published in Circular 
No. 7 of this OfSce. 

Eifteen twentieth-acre plats were used in each of the experiments 
except one. These plats were separated by intervening strips, making 
the total area 1 acre. The soils represented were mostly loams, 
ranging from light sandy to clayey loam. As indicated by the yields 
of the unfertilized plats, they were in general quite even iu fertility, 
being in this respect bettor ada]>ted for experimenting than many of 
those used in 1889. Nitrate of soda at the rate of 160 pounds per acre, 
dissolved boneblack at the rate of 320 pounds, and muriate of potash 
at the rate of 160 pounds were used singly, two by two, and all three 
together on seven plats; land plaster 160 pounds, lime 160 pounds, and 
barnyard manure 6 cords per acre wei'e each used on one plat, aaid 5 
plats received no application. The analyses of these materials are 
given. The fertilizing materials were in all cases applied broadcast 
upon the plowed laud and haiTowed in just before planting. The com 
was planted in rows 3J feet apart, and, with one or two exceptions, iu ' 
hills. The selection of the viu'iety was left to the individual experi- 
menter, but in most oiwes a yellow Hint variety was UM‘d. The fertili- 
zers, ex<5ei)t the harnyavd manure, were 8U|>plied by the station. Each 
ox])erimonter was also furnished with maximum aa<i mininmm register- 
ing thermomeloi's mid a rain gango. In nearly every case the work 
was carriod out according to the directions given. 

Each experiment was inspected twice during the season by rejire- 
sentatives from the station, and the harvesting and weighing of the 
crops were done iu the jircsence of an assistant. 

Each of the thirteen experiments, including two made at the station, 
is reported by itself, and details are given in each case with reference 
to the fertilizers applied ; the yield of com and stover per acm ; the gain 
or loss compared witli the unfertilized plats; the result of measnremeiits 
made during the growing season; the calculated results of the addition 
of nitrogen, phosphoric acid, x>otash, complete fertilizer, barnyard 
manure, laud iilaster, and lime; the financial results; summary of the 
weather observations; and analyses of the barnyard manure used. In 
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several instances the same land was used as in 1889, and in these cases 
the results of 1890 often strengthened the conclusions reached in the 
preceding year. 

The restdts of each experiment are discussed at considerable length 
and in most cases practical suggestions are made as to the treatment of 
the soil likely to give the most profitable results. The following are 
among the author’s conclusions from the experiments: 

(1) Our results sho^ that soils differ widely in their requirements. 

(2) Potash, however, much more often proves heneficial or proves much more 
largely heneficial than either nitrogen or phosphoric acid. 

(3) Potash as a role most largely increases the yield of both grain and stover, but 
its effect upon stover production is greater than upon grain production. 

(4) Barnyard manures are as a rule relatively deficient in potash, probably 

because of the loss of a largo proportion of the urine, which contains about four 
fifths of the total potash of the excretions. ^ * 

(5) The relative deficiency of potash in so many soils, shown now by the results 
of the work of two seasons, 1 believe justifies the foUowing general advice: 

In breaking up sod lands for com, particularly that which is in fair condition but 
which has been under ordinary farm management, if fertilizers only are to be used 
apply those which are rich in potash. Use materials which will supply 80 to 100 
pounds of actual potash, ftom 25 to 30 pounds of phosphoric acid, and from 15 to 20 
pounds of nitrogen per acre. - 

If a special com fertilizer is to be used, apply only a moderate quantity, say 400 
to 500 pounds per acre, and use with it about 125 pounds of muriate of potash. It 
is believed this combination will produce as good a crop as 800 to 1,000 pounds of 
** com fertOizer," and it will cost considerably less. 

With ordinary barnyard or stable manure for com use potash. I would recom- 
mend using about 4 cords of manure and 100 pounds of muriate of potash per acre. 

For fodder or silage com use, either in fertilizers or with manures, about one 
fourth more potash than above recommended. 

In our experiments all fertilizers and manures have been applied broadcast and 
harrowed in, and I believe this is the best method. 

Fornmlas based on the results of these exporimenfcs are given for 
five different fertilizing mixtures for corn. 

Brief mention is made of an experiment at the station with fertilizers 
for potatoes, in which the arrangement of the plats and the kinds and 
quantities of fertilizers used were the same as in the corn experiment 
described above. The detailed records of this experiment wore 
destroyed by fire, but the author states that “no plat gave an onthely 
satisfactory crop. The barnyard manure gave the largest yield, but not 
of the best quality. Quantity and quality considered, the complete fer- 
tilizer gave the most satisfactory results, but not the most profitable. 
Potash for this crop, as for corn, seemed to be most deficient in this soiL’’ 

ICassacliiuettsHatoli Statunt, Meteorological BnDetiji ZTo. 31, Joly, 18dl (pp. 4). 

A daily and monthly smomary of observations fbr July at tbs mete- 
orological observatory of the station, in charge of 0. D. Waimerj'B. S. 

8511— Xo. 3 8 
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mssissippi Station, Bulletin No. 16, June, 1891 (pp. 16). 

Fbedino, B. B. Lloyd, M. S. (pp. 2-4). — Feeding esngKriments with 
mikh eows . — “ To determine tlxe rdative values of different foods for the 
production of millc and butter” six lots of 6 cows each (4 grade .Torsoys 
and 1 grade Holstein) were fed the following rations per animal daily 
during 6 weeks, the first week being regiirded as prehmimiiy : 

Lot 1, 9.2 pounds Bermuda hay -f- pounds law cotton seed. 

Lot 2f 10.6 pounds Bermuda hay + 10.6 pounds roasted cotton seed. 

Lot Z, 8.5 pounds Bermuda hay + 10.4 pounds steamed cotton soedp 

Lot 4, 9.9 pounds Bermuda hay + 9*^ pounds com meal. 

Lot 6, 8.5 pounds timothy hay + 9.5 pounds raw cotton seed. 

Lot 6^ 10.9 pounds Bermuda hay -f* 9.5 pounds cotton-soed meal. 

“The cows in the different lots averaged as neaaly as possible the 
same length of time from calving, aaid the yield of each lot did not vaiy 
more than 2 pounds from any other lot.” The milk of each cow was 
weighed separatdy, and tests of the fibt contained in the mixed milk of 
each lot were made morning and evening by the Babcock andBoimling 
methods. The tabulated data given include for each lot the gain in 
live weight, the production of milk and of butter fat (as calculated 
from the analyses of the milk), and the cost of the same. GDlio financial 
results are based on timotby hay at $20.80, Bermuda hay at $12.60, 
raw cotton seed at $6, roasted cotton seed at $7.20, steamed cotton 
seed at $6.30, cotton-seed meal at $20, and com meal at $26 per ton, 
making no allowance for the value of the manure. 

According to the results as tabulated, lot 1, receiving Bermuda hay 
and raw cotton seed, produced butter and mUk at the lowest cost. 

This lot produced milk at a cost of 7.7 cents per gallon and butter at a cost oi 

17.4 cents per pound, but the butter was of poor quality, being sticky and of pool 
flavor. The most expensive milk and batter were firom lot 4, wbich was fed on 
Bermndik hay and coin moal, the milk costing 12.8 <>cnts per gallon tuid the buttoi 

41.4 cents pet pound, (Tlds ration cost more tlimi twice as much as that givon lots 
1 and 8, and was by far the most expensive ration ibd.] llio butter from this lol 
was of excellent quality, but not so good ns that from lot 8, and cost more than 
twice as much. This lot also showed a loss of flesh of 34 pounds, while lot 8 gained 
214 pounds. 

As between Bermuda hay aud timothy hay (lots 1 aud 5) the resnltt- 
were in fiivor of the former. Lot 6 (timothy) “gained well in flesh, 
but produced only a small amount of milk.” Based on the gross cost 
of the food, the milk produced by this lot cost 12.8 cents per gallon, 
and the butter 29.6 ceuts per pound, as compared with 7.7 cents anti 

17.4 cents where Bermuda hay and cotton seed were fed (lot 1). “Had 
the timothy cost the same as did the Bermuda hay, the cost would have 
been only 9.5 cents per gallon for the milk and 21.9 cents for the butter.* 

The author bdieves from the work done at the station up to iht 
presefit time that iu that section— 
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(1) For the production of milk a ration consisting of Lespedeza hay and raw 
cotton seed is the cheapest. 

(2) For the production of butter a ration of Lespedeza or Bermuda hay and 
steamed cotton seed is the most profitable. 

(3) When fed cotton seed, either raw, roasted, or steamed, cows will gain in flesh 
better than when fed com meal or cotton-seed meal. 

(4) Either Bermuda or Lespedeza hay is preferable to timothy hay. 

(5) Com meal is not an economical grain ration when fed with dry hay. 

(6) Steamed [cotton] seed will produce better butter than will either raw or roasted 
seed. 

Say for worJcing mules (p. 4). — ^An experiment in whicli three work- 
ing mules were fed Bermuda hay and three others timothy hay ad 
libitum for 2 months, both lots receiving the same amount of corn, 
showed practically no difference between the two rations.’^ 

Comparative tests of machines and methods foe the detee- 

IMONATION OF FAT IN MILK, L. G. PATTEESON (pp. 5-16, flgS. 7).— A 
description is given of the Patrick brine-bath method, and the Bab- 
cock and Beimling centrifiigal methods for determining the &t in milk, 
together with the results of comparative determinations by each of 
these methods and the Adams gravimetric method. Five tests by the 
Babcock method were spoiled by the belt becoming too loose. Of the 
29 remaining tests by this method, the results of 9 differed from the 
gravimetric by 0.1 per cent or less, 8 by 0.2 per cent or over, and 2 by 
over 0.33 per cent, the largest difference being 0.38 per cent. Of 34 
tests by the Beimling method 18 gave results differiag from the gravi- 
metric by 0.1 per cent or less, 4 by 0.2 per cent or over, and the-great- 
est difiference was 0.24 per cent. Twelve of the 17 tests made by the 
Patrick method differed from the gravimetric by 0.1 per cent or less, 2 
by over 0.2 per cent, and the greatest difference was 0.27 per cent. 

The following are the authors conclusions: 

The Beimling method requires less time than does either of the others, but the scale 
on the bottles is not as easy to read and no means are provided for keeping the fat in 
a melted condition. 

The Babcock has the best bottles, but requires more time for its operation, and it 
is absolutely necessary to have the specific gravity of the acid exactly 1.82. 

The Patrick method is very convenient whore a large number of tests are to be 
made, but it requires considerable time to heat the baih, and the bottles are very 
easily broken. 

Missoiiri Station, Bulletin "So, 15, July, 1891 (pp. 16). 

Test of vaeietibs of wheat and oats, H. J. Waters (pp. 
3-11).— Tabulated data are given for 13 varieties of wheat tested in 
1889 and 56 in 1891, and for 11 of oats in 1889 and 13 in 1891. 

In the test of varieties of wheat in 1889, Fultz led in yield and gave the smallest 
number of pounds of straw per bushel of grain; while in point of yield Eed Chaff 
was second and Hybrid Mediterranean third. In 1891 jhe order was changed, giving 
Extra Early Oakley the le&d with a yield of 42.5 bushels, while WilEts followed 
with a yi^d of 89 buidx^, and OoryelL third, giving a crop of 36.9 busl^. In 1889 
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tho main ■wlxoat crop, Fnltz, in the same field with the rarietios, gave a yield of om 
35 huslu'lH per acre, and in 1891 tho reuiaiuder of tho field where tho varieties were 
grown yielded slightly over 80 btishols. From this it will ho seen that onr dotermi- 
nation of yield per aero for a small art'a is not wide of the truth. Thoie appears to ho 
lut diroet n'liilioii between tho proportion of straw down at harvest and tho yield, 
h'nlts gave a good Ihongh not the best yield. A further trial of the varieties lead- 
ing in yield in 18!)l will he necessary hoforo their general adoption will be advisable. 

In the eom])aralivo lost of varieties of oats Fringle Progress gave tho largest yield 
in both 188!) and 1891, though in weight per measnrod bushel it was among Uic lowest. 

Chanoe of seed of whbax, oats, and potatoes, B. J. Waters 
(pp. 11-J6). — Dosciiptive notes and tabulated data for an experiment 
planned trith reference to comparing the results of planting 2^ortlxexn 
and Southern-grown seed. 


ITew Jersey Stations, Bnlletin No. 81, My 1, 1891 (pp. 15). 

iNOOMPIiETB FEETILIZBES AND HOME MIXTUEES, 1. B. VOOEHBES, 
M. A. — ^Analyses are given of sixty-throe samples of fertilizing mate- 
rials, indnding nitrate of soda, sulphate of ammonia, dried blood, bono- 
blitclc, bone ash, rock i)hos})hatcs, uini-iate of potash, sulphate of potash, 
doable sulphate of potash and magnesia, kainit, and homo mixtures; 
the schedule of trade values adopted for 1891 by tho Now Jersey, Oon- 
nectient, and Massachusetts Stations; a table comparing tho average 
cost of essential ingredients at the retail prices of the raw materials, 
with tlie station schedule; and fomnlas for home mixtures for general 
crops, for potatoes, and for peach trees. Tho comparison of tho cost 
l)er i)onnd of nitrogen, iihosphorio acid, and potash at the prevailing 
retail prices of raw materials witli tho schedule of trade valxios adopted 
for 1801 revealed tho fact that “ the station’s schedule agrees closely 
with the luaTnifsicturers’ averages for nitrogen and potasli, whUe in tlic 
case of available phosphoric actid the station’s prioos arc over 20 per 
cent gimtor than tho prices at which it has hcon bought by fiixmoTS 
direct ft*om the inanufactarcrs.” 

The analyses of the home mixtures, which had hoen made aoooiding 
to formulas fumishod, showed a very close agroement between the per- 
centage of ingredienfo as calculated fooin the formulas and that actually 
found in tho mixtures. 

The malu objeete of the analyses were to detemine, (1) wbotber farmers, using 
tbe ordiuaiy tools and labor of liie fisem, could make even mlxtuxes of tho materials 
used ; and (2) whether in the cost of aotosd plant food, home mixing proseutod any 
advantages over the usual method of buying ma&ufiustnred fertilizers. * » « Tlio 
mixtures do contain praotioally the amount and proportion of plant food that they 
were intended to fiunish, and therefore show that fanners axe able to make even 
mixtnxes of such, raw materials as the market affords. 

[Concerning the peonniaxy results] the station’s valuation of the home mixtnres is 
$2.93 greater than their cost: This reprosouts tho total saving only when the station’s 
valuation of manu&otared brands is egnal to their selling price at tho point of ooir 
somption. 
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ITew Jersey Stations, Bulletin No. 82, July 3, 1891 (pp. 40). 

The BOSE ohafeb, J. B. Smith (figs. 10). — ^This is a popular account 
of observations and experiments by tbe author and his correspondents on 
the rose cliafer {MaoroAactylus 8Xil)s;pim8U8) during 1890 and 1891. Eef- 
erence is made to earlier accounts of this insect by Harris and Fitch, 
and especially to an article by Eiley published in Insect Life, vol. n, p. 
295, jOrom which two of the ten figures illustrating the bulletin are taken. 
The subjects treated are, history of the insect in New Jersey, food 
habits, mouth parts, habits of the beetle, date of appearance, egg-laying 
habits, tbe larva, breeding habits, life history, and remedies. 

This insect has done more injury during the past few years than any one other 
species in the State of New Jersey, excepting peihaps the codling moth and plum 
curculio. * “ * From aU that I can learn, the present invasion dates hack some 
4 to 6 years, and has been graduaUy extending and increasing since that time, until 
the larger part of the grape-growing region of southern New Jersey is invaded. 
Bather more than 20 years ago there was a similar irruption, which lasted 4 or 5 
years and then suddenly ceased. In the interval the species was common, as it is 
nearly aH over the State, hut did no injury that attracted general attention. * * » 

It is a peculiar £a>ct, for which I have no explanation, that some localities, often 
very small, ore almost exempt, while all around snfier; and again, one spot may he 
totally destroyed and the other as completely exempt. One year a narrow road will 
limit their wanderings, another year sees as pread of many miles, unchecked by for- 
ests or streams. # * * 

[Numerous kinds of plants are mentioned as serving for food for this insect.] Pop- 
pies were attractive and so was the foxglove— hut those which ate of the latter ate 
no more. The plant is evidently poisonous to the beetle, as a circle of dead speci- 
mens around each indicated. There were few beetles on this plant, however, com- 
pared with those on more attractive food. This observation led to an experiment 
with digitalis, which was not as satisfactory as I had hoped. 

[The mouth parts of the beetle are described and illustrated.] 

The true mandibles are small, mostly soft, and only partly chitinized, but with a 
hard, rough space at the inner side of the base, which might be called a molar or 
grinder; above this is a piece furnished with a dense fringe of hair which looks os 
if it might serve as a brush, and outside of that we find a third piece bearing a little 
pointed blade at the tip, which we can term the piercer. 

This might be considered sulficient for all practical purposes, but we find in addi- 
tion a second pair of jaws, set at the side of the lower lip, and these are furnished 
with a broad, hardened, chitinous tip, set with six pointed teeth. The latter are, 
I believe, the instruments with which the food is out, to be afterward ground 
between the molars of tbe mandibles. 

The beetles are active only during the day and most active in bright sunshine, 
feeding most generally in the afternoon, when the day’s flight is over. They are 
torpid at night and quiet in cold or wet weather, doing little or no feeding, and 
not moving about. In bright, warm weather they take long flights, and the air is 
full of moving insects. They then fly from their breeding grounds and seek favor- 
able feeding places, lighting in swarms on attractive plants and reznaining there if 
undisturbed. 1 am of the opinion that when a specimen once settles down on a food 
plant it does not leave it again until the food is exhausted, and this explains why 
vineyards are usually iijured along the edges first, I have watched a marked pair 
feeding on the same rose 8 days in succession. Xa cold or wet weather the nearest 
food plant will be selected, and thus the spread &om the breeding places is prevented 
in favorable seasons, such as that of 1891. * « * 
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[Tlio date of appearance] varies some-wliat with Iho sonson, and ranges in the 
Vineland region from May 19 to May 25; it doos not differ mncli for the rest of sonth 
JcrHoy^ though they are about a ’wcoh or 10 days later in the New Brunswich region 
iiud farther north, * * 

liming the season of 1890 I tried to get at the egg-laying habits of the species by 
watching the insects in the field; but though T juatlc luy examinations at all hours 
of the day, firoui simriso to sunsefc, T never found them ovipositing, and got no defi- 
nibe results, Yot eggs were constantly decreasing in number, and in 1890 many that 
were examined Juno 13 had none roiiiaining in the ovaries. » » » 

In order to discover the mature egg and the egg-laying habits of the insects, a con- 
siderable number wore collected, only tliobo in copulation being taken, in order that 
the soxos should be equally reiircscnted. Those were placed in a large jar filled to 
the depth of 6 inches with soil fiom the vineyards, in which the larvae were found 
during the early part of the season. Plenty of food (roses) was added and the jar 
was sot out doors to give as nearly natural conditions as was possible. Before night 
a considerable number began burrowing into the ground ; sometimes the female only, 
sometimes male and female working together and keeping side by side. Some of the 
beetles went down about 3 inches only, others burrowed to the bottom of the jar. 
More tlian half of thorn made no cifort io burrow at all and fed until evening. » * * 
About the middle of next day I removt^d all those on top of tho ground and placed 
them in another jar, prepared in tho same way and with fresh food. Next morning 
I foimd that nine specimens had made their way to tho surface in jar No. 1, and oth- 
ers woie noticed burrowing in jar No. 2. Those in jar No. 1 wore acting in a dispir- 
ited manner, fed only in a half-hearted way, and about one half (females) wore dead 
before night. These were oxamiuod and tho ovaries were empty. Those still alive 
had not more than twelve eggs left in the ovaries— six in each. 

Turned out the earth carefully and found several more beetles still under ground 
and making little off ‘ort to move. In these oases the ovaries of the females wore empty 
orhadonly a very few iaaomaturo eggs. The most careful search discovered only some 
six or eight eggs, although there must have been many in the j ar. The diffleulty was 
in the recognition of the diffbronce between an egg and a coarse grain of sand. Tho 
egg is yellowish gray in color, oval, thoskiruquite tough and parchment-like, covered 
with dust, so that it was simply impossible io reoognize it except by tou<dx with a 
knife point. They arc evidently laid singly and at depths of horn 3 to 6 inches under 
ground. With tho second Jar my experience w.is the same as with the fiisi. The 
insects thatwerestmiivelyandready to ilyhadall more than twelve eggs; but some ol 
tbo others, which, tliough not lively, w<»rc still foeding, were entirely bai’o of eggs. 
Ibis probable, then, judging from this observation and firom tbo observations made 
Inst year in the field, that at least two trips under ground for the purpose of oviposit- 
ing are made by tho female, and that on each occasion she deposits not less than 
twelve eggs. How long an interval there is between journeys I can not say, but 1 
watched one pair, recognizable by a coat of whitewash, for 3 days, duilug whicl] 
time tliey had evidently not been under ground. It is also a question as to how long 
the insects will food after emerging irom the ground and before beginning to oviposit. 
Specimens taken from the ground May 25 showed the eggs in the ovaries vor> 
immature and scarcely more than separated in the tubes. Thiity-six, the normal 
nximber of eggs to each Ibmale, 1 found the rule from Juno 5 to 11. At that time, £ 
weeks after their first appearance, egg laying was not yet general, but was beginning, 
A considerable number of holes under badly infested vinos, more noticeable in the oarlj 
morning, seemed to indicate burrows for egg-laying purposes. My expoiionee ir 
1890, whenifoundmany females with empty ovaries on June 14, indicates that egg lay- 
ing probably begins about 10 to 14 days after the insects first emerge, and that 1 wceli 
at the utmost is the period required by a single female to get rid of her stock of eggs 
In 1891, 1 found at Jamoeburg, June 20, numerous specimens ou ferns and bracken 
some females with empty ovaries, some with twenty-four eggs. We may therefore 
aSBumerather less than 3 weeks as the normal period of lifi» for a single insoot, and as the 
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timo of maturing the beetles extends over about 1 week, or at most 10 dajs, tbr 
normal 4 weeks of the rose-bug invasion is accounted for. The settlement of this 
question is not 'unimportant, for it shows that vigorous measures for the destruc- 
tion of these pests, taken early in the season of their appearance, have a twofold 
advantage: They not only lessen or avert immediate injury, but they also prevent 
ovlposition, and thus lessen the next season’s brood. 

[Prom observations in different localities the author concludes] that the whole of 
the sandy region of south Jersey is a vast breeding ground for the larvas, that they 
are scattered every where— comparatively abundant in cultivated ground and in light 
meadow land, and rare in heavy or wet soil or in such as has a hard surface crust# 
* ^ In such lands as are plowed and cultivated, or are dressed with potash salts 

or nitrate of soda, the larvae will not mature. Cultivation is therefore one very 
important way of keeping these pests in check. 

[The life history of the rose chafer is thus briefly stated :] The eggs are laid under 
ground, singly, from the 10th to the 25th of June or perhaps later. How long this 
state lasts we do not know, but probably from 12 to 20 days. The larva feeds on the 
roots of plants, preferably grass, in light soil, descends below frost line during win- 
ter, ascends early in spring, and in April or in early May changes to a pupa. This 
state lasts from 10 to 30 days according to weather, and then from May 19-27 the 
beetles begin to transform and emerge, about 3 weeks being the life of an individual 
insect. 

In conneotioii witli the discussion of remedies to be used for this insect, 
the breathing apparatus is described and illustrated. Unsuccessful 
experiments are reported with London purple, copper mixtures, pyre- 
thrum, kerosene emulsion, kerosene extract of pyrethrum, lime, tobacco, 
acetic acid, quassia, digitalis, corrosive sublimate, muriate of ammonia, 
cyanide of potassium, Odorless Bug Killer, sludgite or ^^zomonia,^ 
kainit, and alum. Eaperiments witibi hot water (126° E.) indicated that 
this is an effectual remedy, provided the practical difflcultiesin the way 
of the application of the water at the proper temperature can be over- 
come. The planting of Spiraea and of blackberries as a means of attract- 
ing the rose chafer from other plants the author thinks maybe of advan- 
tage to a limited extent. His experience leads him to the conclusion 
^^that mechanical means of destruction, supplemented by counter 
attractives, can be relied upon iu ordinary seasons to protect vine- 
yards from the rose chafer.^^ Modifications of the ordinary collecting 
umbrellas are described and illustrated. The baggiug of grapes to pro- 
tect them from the rose chafer, as well as from rot, is recommended. Ko 
indications have been found that the rose chafer suffers from parasites. 

The following are among the practical suggestions given in the bul- 
letin: 

Prevent the breeding of the insects on your own land. This can be done by using 
only the beaviest land for grass, and keeping jast as little light land as possible in 
sod. As tbe insects pupate early in May a thorough cultivation of aU the ground 
that can be cultivated will turn up and destroy a largo proportion in this stage. 
Either late in fall or early in spring land should be plowed and top-dressed with 
kainit. Where light grass land is to be put into use, plowing at this time would be 
most effective in destroying the insects. Vineyards especially should be deeply and 
thoroughly cultivated in May to turn up and destroy pup». The cleaner the land 
is kept the ibwer insects will come to maturity. A great point is gained if the enemy 
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must como from the outside aud does not appear everywhere in the vineyard at one 
time. * * 

In setting out vineyards, make use of those varieties that bloom early or very late, 
and of the lahrueoa varieties select the earliest. Plant Clinton or other rij^cma vaiie ■ 
ties among the Concord or lahrusoa^ * * ^ 

Stimulate the vinos by appropriate fertiHzcrs to force the blossoms, and by inducing 
a heavy bloom get a surplus that will stand some thinning by insects wiiboui leally 
shortening the dcsiied ero}). 

While the danger is greatest a man should he sent thiough the vineyard at least 
twice a <lay (Sundays not excepted), say in the early morning and just alter noon, 
to clear the vines of beetles, using one of the described collectors. * * ^ 

Collecting should be continued at least once a day for 3 weeks (even if the insects 
do no further injury) to prevent egg laying. 


Vortti Carolina Station, Bulletin No. 75o (Keteorological Bulletins Nos. 17 
and 18), April 28, 1891 (pp. 31). 

Mjetboeologicax stjmmart fob Nobth Oaeoltoa, Fbbbuart 
AND Maboh, 1891, 11. B. Battlb, Th. I),, aiid 0. F. Von Hbkemann.— 
Notes on the weatliov, and monthly Huimnarios and tabulated daily 
record of meteorological observations by the North Oardlina weather 
service. The buHetin is illustrated with mai)s of North Carolina, show- 
ing the isothermal linos and the total precipitation for different inuts 
of the State. 

North Carolina Station, Bulletin No. 76, Hatch, 1891 (pp. 20). 

Plant diseases and how to combat them, G. MoOabtht, B. 
S. (figs. 13).— Brief general statements regarding fungous diseases 
of plants, formulas for various fougicidos, iUnstrated descriptions of 
spraying apparatus, and popular accounts of the following diseases, 
with suggestions as to remcclies: Black rot of grapes {Lcsstailia bid- 
wdUi), mildew of the grape {Pmmospot’a vitieola)^ anthracnose of the 
grape {l^hac$l(ma empeUmm), black knot {Vlowrightia morlma), 
peach rot {Monilia frueiigetta), a)>ple scab {FvMadiim dmdnHcnm^ 
pear leaf blight {JEhitmiot^oriim macuhtum), pear fixe bUght, peach 
yellows, potato blight {PhyU^htliora infesiem), ipist of cereals (P«e- 
cii»a gremMs), smut of grain {Tilletia feetms and UsUlago segetum), 
com smut {V^stilago Zeoo-mayi), and ergot {Olcmcqgs ]gw$wrm). 

North Carolina Station, Bulletin No. 77, Hay 1, 1891 (pp. 8). 

YAL-OB of pea-vine MANDBINa FOB WHEAT, J. E. OHAMBEB- 
LAiN, B. S. (plate 1). — A. continuation of an experiment oommenoed in 
1888 aud reported in Bulletin No. 72 of the station (see Expeiiment 
Station Eecord, vol. p. 372). In 1888-89 seven twen^-flfth-aci'e plats 
were laid out so that one half of each plat was on land in which a emp 
of black cowpeas ha>d been plowed, aud the other half on land which 
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had lain idle dnrmg the summer, a space of 10 feet being left between 
the two halres. Fertilizers mnsisting of kaiuit, acid, phosphate, and 
cotton-seed meal, used singly or all three together, were employed on 
five of the plats, the other two receiving no fertilizer. The plats were 
sown to wheat (a mixture of Fultz and Fulcaster) at the rate of IJ 
bushels per acre. The results showed an average increased yield of 
10 bushels of wheat per acre where pea vines had been plowed in. 

In 1889-90 the same seven plats were treated as in the preceding year, 
with the only difference that the pea vines when i>lowed in were well 
matured. The winter “ was severe on all winter grain,” and the wheat 
growing on the plats where no pea vines had been plowed under was 
somewhat injured. “ The yid.ds on the portion with peas were very 
good, although not as good as the year before.” The feiiilizers applied 
and the yields of wheat are tabulated as folloAVS: 


YUUda oficlieat^er aere (tS90), 



Application of fertilizer per acre. 

Cost. 

Yield per acre 
witliout pea 
vines. 

Yield per acre 
witlipea 
vines. 

1 

TirnTiA 


Lha, 
12 30 

JBufth Tjhs, 
20 BO 

2 



4 224 

21 40 

3 



4 

10 

25 

50 

4 

< 874 pounds cotton-seed meal > 

2.94 

3 324 

24 

10 

5 

( 37} pounds kainit ) 

- 


1 

4A 

15 

19 

0 


■CTilil 

5 .. 

12 

424 

7 i 


5.88 

11 524 

25 25 




4 

44 

20 

55 


“Special attention is called to the yield on plat 3 with pea vines. 
It was the largest yield of any plat, and the cost of fertilizer moderate. 
This was the plat that luroduced the lai-gest yield the year previous. 
So far tills experiment proves that acid phosphate used Avith peas is 
the cheapest and best feiillizer for wheat.” 

north Churolina Station. Bulletin Bo. 77& (Tedinieal Bulletin Bo. 2), July 1, 

1891 (pp. 11). 

IimiSTIG-ATIOKS OB' THE ABSBIilTBS WITH HEBBEENOB TO 
iBJttBiES TO BOLIAGE, B. W. ICiLOOBB, B. S. — ^This is a report of 
investigations from a chemical standpoint to determine the cause of 
ii\inry to foliage from the apphcation of arsenites, and to find a means 
for its prevention. The experiments were made in July, 1890. The 
conclusions reached agree in general with those obtained from inde- 
pendent experiments at the Iowa Station, an account of which was 
...paMlshed in Bulletin Ho. 10 of that station (see Experiment Station 
Record, voL H, p. 215). 
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Chemical tests made in connection ith sx)raying oxi)erimeiTits with 
solutions contiuning white arsenic, London ^mrple, or Paris green, ana 
with Bordeaux mixture revealed the fiw't that ^^in no case was injury 
noticeable where soluble arsenic was absent, but in all cases it was pro- 
l)oi‘t.ional to the amount of soluble arsenic.’^ 

Sooiiig iu 1Jii» ox})orim<»nt the insolubility of the arstinites in Tlordoaux mixture 
aiul the conseuuon t exoinptiou of foliage from iiij nry, and ltiu»viiig that London purple 
■was, iu the main, au arsenite of caleium, being produced by the doeompoaition of 
roanniliuc arsenite by calcium hydrate (lime in solution), it was at onee plain, li'om 
a chemi<*al x)oint of view, that limo would render the soluble portion of the arsenitos 
insoluble in water, and thus render foliage tree from injury from them. Various 
mixtures of an equal weight of pure limo (OaO) and white arsenic, London purple, 
and Paris green, separately in water, wore made to test this point. Some of the 
mixtures contained as much as 4 pounds of arsenite in 100 gallons, but in only a few 
cases was so much as a trace of soluble arsenic found when tested by sulphureted 
hydrogen. [The results of the application of these mixtures to foliage are tabulated.] 
In every case where there was soluble arsenic there was also burning'' of foliage, 
and this in all cases was in direct proportion to the amount of soluble arsenic. 
Wbore tboi'e was no arsenic in solution there was no burning of leaves except in 
one case, whore white arsenic and lime had been standing only 21 hours. 

Aaother table shows the ainouiit of soluble arsenic coinpoimds found iu 
1 and 100 gidloiis of arsenical mixtures, 1 , 3, 5, 7, aud 24 liours, and 10 days 
after mixing, aud the entire absence of such compoimds when lime was 
present. 

White arsenic, it will be seen, dissolves very slowly, requiring more than 10 days 
for complete solution, even in a large volume of water and at summer temperature, 
while the soluble portion of London purple goes into solution practically at once; 
and the same is api>roximately trxxo of Paris green. » » ^ The beneficial effect 
of lime in the London purple mixture is due to its decomposing action upon the 
rosaniline ai'senito hy wliich insoluble arsenite of lime is formed. This change 
takes place in a short time, as will bo seen from the loss of color of the mixture. 
Double and triple weights of lime to London purple were experimented with, 
thinking it might require llieso amounts to oilV^ct the decomposition, but an e<inal 
weight was found to be ample. 

The bonoUoiol effect of lluio in Paris green and white arsenic mixtures is also due 
to tlie formation of the insoluble arsenite of linn^ Equal weights of lime to I'aris 
green and white m’S<mio <jacli were fonml suflllcdent in all cases, and no more than 
this, oven of the commeroial article, need bo added to Paris green. But to bo on tlio 
safe side, I think it. best to add 2 pounds commercial linw^ (OaO) to I pound while 
arsenic. One pound white* arsenic (As^O^) requires ai>proxiumtoly 0.85 pounds of lime 
(CaO) to satisfy the reaction iu the luoduotion of the insoluble arsenite, but slight 
excess of lime does not seem to do any harm— certainly far loss than an excess of 
arsenic. 

A very cheap insecticide, having the same insecticidal properties as London pur- 
ple, can be easily made by boiling together for one half hour, in 2 to 5 gallons of 
water, 1 pound commercial white arsenic and 2 pounds commercial lime, and diluting 
to required volume, say 100 gallons. 

Other experiments showed— 

(1) That Bordeaux mixture prevents the solubili!fy of the arsonites and thoic 
injury to foliage by virtue of its limo. 
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(2) That tile areentfes aie more soluble in simple solutions ol sulphate of copper, 
snlphato of iron, and chloride of iron than in water, and iitjnre foliage more than 
when applied in water. 

(3) That the arsenites are very soluble in eau celeste and eau celeste modified with 
soda mixtures, and do very great damage to foliage when applied in them. 

(1) That kerosene emulsion is not a favorable medium for applying the arsenites. 

Iforth Carolma Station, Balletin ITa 78, July 10, 1891 (pp. 31). 

Some injtjbiotjs insects, G-. MoOaetht, B. S. (pp.5-30, figs. 34).— 
TMs indiides fomnlas for teu of the most common insecticides, illns- 
irations of spraying apparatus, and illustrated notes on the following 
insects: Cotton caterpillar {Aletia xylina), boUworm [Heliotliis armi- 
gera)j red spider {Tetranyehns telarius), tobacco worm {PMegefhontivs 
caarolina), flea beetle {Grepidadera eucumeris), greasy cutworm (Agrotis 
telifera), tree cricket {GEcaathws niveus), diineh bug {Blisms leueop- 
term), hiU worm {Blater sp.), corn biU bug (^JienopJtorua me), com 
plant louse {Aphis maidis), Hessian fly {Ceeidomyia destructor), grain 
plant louse {Siphonophora avetye), angonmois grain weevil {QeleeJm 
eereaUlla), harlequin bug {Mwgmtia Mstrionica), cabbage caterpilhir 
{Pieris sp.), striped cucumber beetle {Biahrotiea vittata), Colorado 
potato bug {JDoryphora 10-lineata), black blister beetle {Omtharis nut- 
taUi), pea weevil {Bruehus pisi), codling moth {Carpocapsa pomoneUa), 
cankerworm {Paleacrita vernata), apple tree tent caterpillar {Olisio- 
campa ameriema), plum curculio {Conotraehelus nenuphar), peach borer 
{Sannina eadthsa), round-headed borer {Saperda Mvittata), fiatheaded 
borer {OhrysohotJvris femorata),'pQe>x twig girdler (OnciderescmpMksfw*), 
rose chafer {Ma^rodactylus subspinosus), grapevine leaf roller {Besmia 
macttlalis), spotted grapevine caterpillar {Procris cmerieana), grapevine 
flea beetle {EalUoa chalybea), grape curculio {Craponius inceguaUs), June 
bug {Imhnostema fusea). 

Some beneficial insects, Q. McCabtht, B. S. (pp. 30, 31, figs. 
4). — ^Brief illustrated notes on ladybugs (Ooceinella sp.), lace- winged 
flies (Ohrysopa sp.), banded soldier bug {MUyas dreinatus), and tiger 
beetle {Passitnaelius ehngoitm). 

Ohio Station, Bulletin Voh IH, Ko. 11 (Second Series), Beoemher, 1890 (pp. 72). 

HiNTH Annual Eepoet, 1890.— This includes the reports of the 
board of control, treasurer (for fiscal year ending June 30, 1890), director, 
agriculturist, entomologist and botanist, veterinarian, and meteorolo- 
gist, and the " Insect Record for 1890.” The reports consist for the 
most part of brief outlines and condensed summaries of the work of the 
year. A table of contents -for the bulletins of 1890 is given in an 
appendix, and brief synopses of these are contained in the director’s 
report. There is also an index to the publications of the year. 
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E^ort of Meteorologist, W. S. Baker. — Tliis includes tabulated daily 
and monthly summaries of observations for the station and the State of 
Ohio, and a yearly summary for each year from 1883 to 1890, inclusive. 

Annual mmmarka oj metem^ological obBrnations for the Stale of Ohio, ISSJ-SO* 

TEMPBRATUKB. 

[Degrees 3J\] 


Year, 

Monn. 

IDgliest. 

Lowest. 

Muxi 

mum 

range. 

Mean 

daily 

ran^. 

Mnsimuin daily 
range. 

Alinimtini dally 
range. 

1883 

49.4 

98, Aiig.22 

9.'),Sepfw28 and 
Oot.l. 

—17.2, Jan. 22... 

115.6 

19.8 

55.2. Mar. 18.... 

0.5, Dec. 23. 

1884 

50.6 

—34, Jan. 26 

133 

20.5 

50, Sept. 5 and 
Deo. 4. 

l.l,Eeb.6. 

1885 

48.0 

101, July 21.... 

—31, Jan. 29 

132 

20.4 

58.5, Jan. 30 .... 

1.0, Apr. 18 and 
Dw.Sl. 

1886 

40.6 


-21. D, Jan. 12... 

120.1 

20.2 

57, Deo. 11 

1.1, Mar. 27. 

1887 

51.4 

108, July 18 .... 

—21, Jan. 7 

129 

21.2 

57, Apr. 11 

1.0, Jan. 15 and 
Apr. 16. 
i.2, Jaai. 16, 

1.0, Jan. 5. 

1888 


102 

—15, Jan. 27..... 

117 

10.6 

50 

1881) 

51.1 

99.5, Aug. 31... 

— l).r»,Ft‘l>.24... 

113 

19.3 

D:t,M.ir.30 

1890 

52.4 

103.1, Aug. 3... 


EMI 

19 

49.5, Apr. 11.... 

1.0, Dec. 17. 

Snnnnary 

IVuSyoarB. 

50.3 

108, July 18, 1887 

— 34.Jan.25,1884 

142 

i 

20 

! 

58.5, Jan.30, 1885 

0.5 Dee. 23,1883. 


HUMIDITY, WIND, AlH) WEATHEB. 


Year. 

Moan 

rolalivo 

liiiinidity. 

Yeai’ly 

rainfall. 

Prevailing 
direction of 
wind. 

Number 

clear 

days. 

Number 

fair 

days. 

Number 

cloudy 

days. 

Number 

rainy 

dujH. 

1883 

Per cent 

76.3 

76.8 
77.5 

77.8 

75.8 

78.2 

79.4 

80.2 

Inches. 
44.98 
40. 10 
38.08 
36.71 
33. 63 
39.04 
33.53 
50.33 

sw 

98.2 

116.7 
103.5 

118.4 

113.8 

108.7 

112.8 

103.4 

135.4 

118.3 
132.8 

325.7 

127.3 

123.4 

113.8 
121.6 

130.4 

131.1 

128.2 
121.0 

323.9 

133.9 

138.4 
110.3 

140. 0 

145.0 

347.7 

330.7 
320.9 

124.7 

114.8 
140.4 

1884 

ftrw 

1885 

HW 

1886 * 

HW 

1887., 

sw 

18S8 

SAV 

1880 

sw 

1890 

sw 

Summary fur 8 years . • • . 


77,7 

40.89 

1 

tfW ...... 

109.4 

124.7 

130.8 

134.0 


Tnsecl Reeordfor 1800, 0. M. Weeil, T>. 8e. — ^Brief illustrated lurfes are 
given on the following insects, which were more or less prevalent in 
Ohio during 3800: Woolly mai>lo bark louse {Fulvinaria inmmeraUHs), 
walnut cateipillar {Baiam a/ngus’H), yellow-necked apple tree catt‘r- 
pillar {Datma mmisUra), white-marked tussock moth {Orggia leueosiig- 
tm), grain plant louse {Siphonophora ametKc), oyster-sheU bark louse 
(Mytilaspis pomonm), scurfy bark louse {OMonaspis furfnrus), buiMo 
toee hopper {Oeresa ImbaMis), plum curculio {Comtraehehis ncnvipliar), 
codling moth {Oarpocapsa pomotiella), chinch bag lencopterus), 

Hessian fly {Ceeidompia destructor), striped cucumber beetle (Dialrro- 
Hea, vittaia), imported cabbage worm {Bieris rapas), cabbage aphis 
{Aphis brassiocB), willow grove plant louse {Melanoxcmtlms salieii), white 
pine plant louse {Laclmus stroU), potato stalk borer {Trichoharis Irmo- 
tata), and apple maggot {Trypetapomomlla). 
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The following interesting discovery is reported in the case of the 
cabbage aphis: 

During November we discovered that the sexual generation develops late in 
autumn on the cabbage, and that the eggs are laid on the cabbage leaves. The 
true male is a small, winged creature, with a more slender body than the other winged 
forms. The egg-laying female has no wings and is pale green in color. 

This discovery of the fact that the insect passes the winter in the egg state on the 
cabbage leaves has an important economic hearing. It suggests as one of the best 
ways of preventing the injuries of this pest, the destruction during winter of the old 
cabbage leaves with the eggs upon them, instead of leaving them undisturbed until 
spring, as is too often done. 

Several kinds of spraying apparatus tested at the station are described 
and illustrated. The article is illustrated with two plates and nine 
figures, a number of which are original. 

Pennsylvania Station, Bulletin No. 16, July, 1891 (pp. 18). 

Chestnut culture eor fruit, W. A. Buckhout, M. S. (pp. 
3-11).— A discussion of the advantages of cultivating nuts, especially 
chestnuts, in Pennsylvania. 

[The chestnut] is adapted to the oUmate of Pennsylvania and grows well on the 
light, gravelly soils of hillsides, though not thriving on heavy limestone land. It 
may be propagated as a seedling from second growth sprouts, and by grafting of 
named varieties upon native stocks ; varieties, too, may be improved by hybridization. 
In addition to its finit its wood is of great value and its bark is used for tanning. 

For planting the seed must be kept moist, and must be covered by sand or saw- 
dust until planted, which is best done in the Ml, at not too great a depth, and with 
careful firming. Plant where the trees are to remain, for transplanting is exceptionally 
iiijurions to the young chestnut. European and Japanese varieties, though not hardy 
in our climate, do well on native stalks, xiroduce more and better fruit than our small 
native variety, and sometimes bear in 4 years. Top-graft on vigorous stalks just 
starting into growth; cut the scions early, and keep dormant till grafted, as in case 
of apples. Scions may he obtained from most nurserymen. To secure early and best 
bearing, trees must not be too closely planted, and bushes and other trees must bo 
cut away sufdciently to prevent interference, so that there shall be a low, round- 
headed development. 

Analysis of several varieties of chestnuts, W. Prear, Ph. 
D. (pp. 12-18). — General statomeiits regarding the composition ofobest- 
niits, and tabulated results of analyses with explanatory notes. The 
foUowing tables are from the bulletin: 


Fr<yportim of ehell and Joemel, 


Name. 

1 

S 

8 

4 

5 

0 

7 

8 

Spanish. 

Paragon. 

Spanish. 

Nnmho. 

Moon’s 

Seedling. 

Solobury. 

Nativow 

Native. 


Pfl* emt 

Par cant. 

Per eeoL 

Par emt 

Peremt, 

Par cenfc 

Par aant 

Paraant 

Shell 

21.51 

23.94 

25.25 

1L49 

H.32 

15.32 

28.24 

22.87 

Kern^: 

Water 

6.63 

6.5$ 

5.43 

42.25 

47.66 

29.17 

8445 

4.82 

Dry matter 

71.86 

69.63 

69.83 

46.26 

44.02 

55.51 

42.31 

7X31 


moo 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

moo 
























Camposiiion of chealnut rarkiies — water-frce. 




* ITxonL Sonig^s work on Human Poods. t Sum of sugar, doxtrin and staroh. 


The piiiLcipal facts relating to the composition of the chestnut may he summarissod 
as follows: 

(1) Chestnuts^ like acorns, are starchy rather than oily nuts; they keep hotter, 
and are more digestible than the latter, though the air-dry nuts contain much more 
water ; their dry matter is not, however, so rich in protein. The European chestnut 
closely approaches wheat in composition, hut contains less starch and more dextrose 
and other water-soluble carbohydrates. 

(2) The small, nncultiyated ianerican chestnuts are more oily than the nuts grown 
in Europe, and contain less starch, though they differ little ff om the other varieties 
in their content in sugars, protein, fiber, etc. 

(8) VarietioB of European stock, when grown in this climate, though carefully 
eoltiTated, and attaming normal apparently tend to become more oily, poorer 



































in oarlJohydrateR, and possibly less albuminous. On the other hand; Moon's Seed- 
ling; produced irom American stock; had only three fourths as much fat as the 
native nuts, and less protein, and in general closely resembled the seedlings of 
European origin grown in the same locality. 

ntali station, Bulletin BTo. 7, July, 1891 (pp. 19). 

Draft of mowino machines, J. W. Sanborn, B. 8.— Accounts are 
given of dynamometer tests of the draft of moving inacliines of several 
different hinds, in cutting grass, clover, and alfalfa, and under varying 
adb'iistments. The folio ving summary is taken from the bulletin: 

(1) A difference of draft was fonnd in mowing machines, hut not great, save in 
favor of one machine. This difference seemed to follow speed. 

(2) The draft of mowing machines varied in their relations to each other in vary- 
ing kinds of mowing. This seems to he due to speedy therefore they should have 
t^o or more pinions. 

(3) The draft of machines varied with the point of attachment for draft. 

(4) The draft was 8.7 per cent greater for awell-shaipciiedsicMethanforonemore 
nicely sharpened. 

(5) An old machine well repaired drew easier than a new one. 

(6) A 6-foot cutter bar drew easier per foot of cut than a 4i-foot cutter bar, and 
at a draft less than a plow carrying an average iuirow; therefore a pair of horses 
can draw a 6-foot entter bar. 

(7) A pitman box set tight gave a draft less than one run quite loosely. 

(8) A heavy loss (7.6 per cent) of force was observed when the truck at the end of 
the entter bar failed to roll. 

(9) When cutter bar is not near right line with pitman rod the draft is increased. 

(10) When guards arfe not true draft is increased. 

(11) When cutter bar is inclined upward the draft is deereased. 

(12) The draft was decreased 10 pounds by the driver walking. 

(13) When the sections of the sickle do not strike in the center of the guard the 
draft is increased. 

Virginia Statkm, Bnlletm Ho. 10, June, 1891 (pp. 27). 

Steer feeding, D. O. Hottesb, B. S. (pp. 4-13).— It was the ptur- 
pose of this experiment to compare the effects (1) of coin silage and hay, 
and (2) of whole com and corn meal, both with regard to gain in live 
weight and to cost of food per pound of gain. Twelve steers, about 2 J 
years old, were divided into six lots of two animals each, and after a 
preliminary period of a week were fed continuously from Febmaiy 10 
to April 14 as follows: 

Lot 1, 37 pounds silage with 12 pounds com meal. 

Lot 2, 37 pounds silago with 12 pounds whole com. 

Lot 3, 37 pouuds silage with 8 pounds corn meal and 8 pounds bran. 

Lot 4, hay ad liUtum with 12 pounds com meal. 

Lot 5, hay ad UUtvm with 12 pounds whole com. 

Lot 6, hay ad liUtwm with 8 pounds com meal and 8 pounds bran* 

The animals of lots 1, 2, and 3 were also given bay ad, HMturn in 
addition to the silage, but in the rations of !ihe remaining three lots the 
coarse fodder consisted entirely of bay. 
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The results are fiilly tabulated in the bulletin, and fi.’oni these the fol- 
lowing statement, showing the average per animal for each lot, is taken, 
in the calculations of the cost of food, corn meal, whole com, and bran 
were each reckoned at $20 per ton, hay at $10, and silage at $2.50, and 
no allowance was made for the value of the manure. 

Averages per animal during emilro erperiment. 


Kinds of food. 

Lryjnattor 
in food 
consnmod. 

Gain in 
live 
woiglii. 

Total cost 
of food. 

Cost of food 
pw pound 
of gain. 

Lot 1, silage and corn meal 

Lot 2, silage and -whole com 

Lot 3, silage, com meal, and bran 

Average of three lots on silage 

TiOt i, hay and com meal 

Lot 5, hay and whole com 

Lot U, liay, com metil, and hran 

Average of three lota on hay 

jrovnda. 

1,502.1 

1.415.0 

1.697.0 

Pounds, 

180 

127 

179 

$13.05 

11.99 

14.89 

Cents. 

7.35 

9.30 

8.30 

1,538.3 

102 

13.31 

8.20 

1, 392.0 

1.316.7 

1.533.8 

128 

69 

135 

11.89 

11.30 

13.95 

9.35 

17.50 

10.35 

1,413.8 

110.7 

12.38 

11.20 


Comparing, first, the silage and hay it would seem from the above that 
in this trial those animals receiving silage consumed the largest auiuuiit 
of dry matter and made a larger gain in live weight than those receiv- 
ing hay instead of silagej the silage, however, contained a hwge anioaut 
of water, which introduces a factor difficult to make allowance for. The 
extra amount of water taken into the body may have incimsed the 
apparent gain, iilthough there Wiis a continuous increase in weight to the 
end of the eaperiment, as will bo scon from tlie following averages: 


Gain per mimal. 



"With silagii. 

With hay. 

First 3 weeks..... 

Pounds, 

66,3 

57.7 

38.0 

Pounds. 

43.3 

46.3 
21.0 

{^tecond 3 w^'C'ks 

ft witnlfA * ................... ........... 



The sudden filling off in the average amount of gain after the flrsii (J 
weeks of feeding is noticeable both whore silage and whore hay w«ire 
fed. The average cost of food per pound of increase was 8.2 cents with 
silage and 11.2 cents with hay. 

“It would seem that a variation so groat as thiswotild not all bo 
accounted for by individual peculiarities, but rather by the fsict that 
silage is very economical to give in moderate quantities to fattening 
animals.” 

As between com meal and whole com the data indicate the former to 
be the most economical, for while the average cost of food per pound of 
increase in the lots receiving com meal was 7.S6 and 9.36 cents respc'ct- 
iv^, it was 9.3 and 17.6 cents with those receiving whole com instead. 
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“ Perhaps the price of -vrhole com is too high, as it costs considerable 
to convert it into meal, bnt allowing one seventh for toll the balance is 
still mnch in feivor of the meal-fed lot.® 

Pig- eeeding, D. O. hTouitSE, B, S. (pp. 14-27, plates 6). — ^This experi- 
ment was intended to get additional information as to the effect of highly 
carbonaceous and of highly nitrogenous rations on the development of 
fiit and lean meat in pigs. 

ITine pigs were selected for the trial, six; of which were Berkshire 
barrows, about 5 months old at the beginning of the trial, and the remain- 
ing three a crojs of Poland-Ohina and Jersey Bed, which had been at 
pasture and “ were the largest lean hogs, even in size and quality, we 
could procure”; they were from 7 to 9 months older than the Berk- 
shires. The pigs were divided into three lots of as nearly equal weight 
as possible, each lot containing two Berkshires and one of the older 
hogs. Each lot received a different ration, as follows: 

Lot 1, com meal alone; nutritive ratio 1: 0.05* 

Lot 2 , 10 parts com meal^ 4 of bran, and 1 of l)oef scrap ; nutritive ratio 1 :5.82. 

Lot 3^ 5 parts com meal, 2 of bran, and 2 of beef scrap; nutritive ratio 1:2.35. 

Each pig was fed twice daily in a pen by itsdf, only as much food 
being given as would be consumed without waste, .^hes, charcoal, 
and salt were given, but not mixed with the food. The animals were 
weighed at the end of each week, before feeding. 

The experiment was commenced August 19; October 16 two of the 
pigs in lot 3 died, and October 31 the third one died. An examination 
showed that “death was probably caused by lack*of power to assimi- 
late the food.” The feeding of lots 1 and 2 was continued until hTovem- 
ber 25, when they were slaughtered. 

Seven tables give the weights of the animals, food consumed, dry 
substance consumed per 100 pomids live weight and per pound of 
increase, cost of food per pound of gain, data obtained at time of 
slaughtering, etc.; and six plates show cross sections of the carcass of 
each pig. There was no perceptible dift'ereuce in the proportion of fat 
and lean meat in the hogs of the diftbrent lots. The cost of the rations 
is based on corn meal at $20, bran at $20, cotton-seed meal at $25, and 
beef scrap at $40 per ton, making no allowance for the value of the 
manure. The gains and cost per pound of gain for lots 1 and 2 were as 
follows: 


&ai» per animal, and ooat of food per pomd of gain. 




Loti. 



Lot 2. 



3sro. 1.* 

3iro.2. 

ms. 

Average. 

3iro.4.* 

m.6. 

35ro.6. 

Average* 

Weight at be^nning of experi- 

meat, pouims 

Gain m live weight durmg 

experiment, poonos 

Oost of food per pound of gam. 

130.25 

114.50 

103.00 

115.02 

127.00 

108.25 

109.50 

114.02 

liO.25 

SO. 75 

137.75 

122.82 

1S9.50 

157.50 

168.76 

166.92 

cents * 

4.0 

i 

6.6 

4.4 

5.3 

4.1 

4.8 

5.4 

4.8 


*Had boen at paatnre previous to the experiment. 
^ d. 
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The author makes the following inferences from the results: 

(1) A very narrow ration is not fed with economy, and may, as in this case, even 
cause death through lack of power of the animal to assimilate food in so conceu- 
tiatodaform. 

(2) Not the slightest diifercnce is made in the proportions of fab and lean moat in 
pigs fed corn meal alone and corn meal, he<*f scrap, and bran. 

(3) The second lot lost more in 21 hours after hoing dressed, and slightly more 
inoistuxo was found in both fat and h^in moat when dried at lOO^^C. 

(4) Tbo cost per pound increase in live weight was 0.5 of a cent in favor of tho 

bran-fed lot [lot 2], ^ 

(5) The cost per pound of gain in live weight of lot 1 was 5.3 cents, and of lot 2, 
4.B cents. As a whole, the second food was the more economical, owing perhaps to 
the greater relish with which it was eaten. 

Wyoming Statioii, BuUetiu Ifo. 2, August, 1891 (pp. 8). 

lice, P. J. NiswANDEB, B, S. (pp. 27-31, figs. 3).— Brief 
general notes on plant lice afiectlng cottonwood trees and the means 
for their repression. 



iBSTMCTS OF PUBUCATIONS OF THE UNITED ITATES DEPARTMENT OF 

AfiBJCDLTDBI. 


smsioir OE statistics. 

Ebpobt Fo. 87 (NEW SBEIES), AuGHTST, 1891 (pp. 377-437).— This 
includes articles on the condition of the growing crops of com, spring 
wheat, spring rye, barley, buckwheat, oats, potatoes, tobacco, cotton, 
grasses, canes, and fruits; European crop report for August; Indian 
wheat crop of 1891; the fiaiffeisen loan associations of Germany; and 
the freight rates of transportation companies. 

Indian w%eat~The final official returns of the Gtovenunent of India of the wheat 
crop of 1890-91 m^e the area under wheat 26,424,000 acres, as compared with 
24,773,000 last year, and a normal or average for 5 years of 26,4'ffi,000. The product 
is given as 6,8^,000 tons, or 255,434,667 bushels, while that of last year was 6,123,000 
tons, or 228,^,000 bushels. Last year was un&vorable for wheat production in 
Lidia. The increase of acreage of this year over last amounted to 651,000 aorei^ and 
of production, 26,842,667 bushels. 

SmSIOF OE EHTOHOLOGT. 

Insect Life, Vol. ni, Fos. U and 12, Adotst, 1891 (pp. 433-519, 
figs. 5). — ^The principal articles in this double number are; Some Icerya 
and Yedalia Fotes; Experiments with a Bate Palm Scale {Paa-latoria 
gUiiipM, Lucas); A Viviparous Cockroach {Pamhlora vii’idas), by 0. V. 
Eiley; The Grasserie of the Silkworm, by P. Walker; Observations on 
Ipiurious and other Insects of Arkansas and Texas, by E. M. Webster; 
An Encyrtid {Semoladia mitMi, n. sp.) with Six-Branched Antennae, 
by W. BL Ashmead; History of the Hydrocyanic Acid Glas Treatment 
for Scale Insects, by D. W. OoquiUett; Some of the Bred Parasitic 
Hymenoptera in the Fational Collection (continued) ; and Description 
a Few Tortricid {Semasia hto^haioidea, n. sp.), by Lord Walsingham. 
The text of the Massachusetts law against the Gypsy moth {Oemria 
dfopor), and the regulations of the state board of agriculture for car- 
rying out the provisions of the law, are given in fulL Indexes to yoL 
III accompany this number. 
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DIVISION OF oenuhology and uamkalogy. 

North American Fauna No. 5. 

EESUIiTS OJP A BIOLOGIIOAL REOONNOXSSANOE OP SOUTH-CENTRAL 
Idaho, 0. H. Meeriam; ^pp. 1-113, plates 4, figs. 4). — ^The recoimois- 
sancc was made by the author and his assistants dimiig August, Sep- 
tember, and October, 1890, in Idaho, south of latitude 46® and east of 
the 38th mcrwlian. The report includes an itinerary, descriptions of 
the several regions traversed, a provisional definition of the life zones 
of Idaho, check and annotated lists of the mammals of Idaho with descrip- 
tions of new species, an annotated list of birds observed in Idaho dur- 
ing the reconnoissance with notes on species previously recorded j5:om 
the State, and an annotated list of reptiles and batrachians collected by 
the expedition, prepared by L. Stejneger. 

Idaho prosonts groat diversity of physical featturos, comprising immense conifer- 
ons forests, ranges of lofty rugged mountains, fertile grassy vaUoys, arid sagebrush 
plains and alkali deserts, and it is about equally divided between the Boroal [alti- 
tudes above 7,500 feet] and Sonoran [altitude below 6, iOO feet] life zones. Its mam- 
mal fauna is correspondingly rich and viviied. Sixty-bovon 8poci(‘s and bubspooios 
of mammals are now known from tbo State and the munbor will bo iiicioasod by 
future explorations. Tho principal additions are likoly to come from the bats and 
arvicoline mice, and, except in so far as tho former group is eoncernod, tho numeri- 
cal relations of the several families are not lUcoly to bo disturbed; hence a staioment 
of the number of genera and spooios in each may bo of interest. For convenience 
subspecies are here treated as spocics. Tho Boreal group MusMdee loads in genora 
but not in species, having 8 genera and 9 spocios, Tho family Mm'idcp comes next in 
number of genera and oniranks the MuMldm in spocios, having 7 genera and 13 
species, and tho number of species is likely to be slightly increased. Tho Sduridm 
is reijrosentod by 5 goner<x and 10 species; the Ccrvidabyi genera and 5 species ; 
the Bovidw by 4 genoru and 4 species; tho Canid<o by 2 genera and 3 species; tho 
Felidce by 2 genora and 2 species; tho Soriddee and Lepoiida^ each by 1 genus and 4 
species; the SaccomiiUJcc by 2 genera and 2 spocios; the Geomijidcp by 1 genus and 2 
species; the Urwidojby 1 genus and 2 species ; mid tho following families by 1 genus 
and 1 species each : ByntrU Ulcc, Zapodidva, L(igomj/id(v, CmtorldWf Proej/onidd, Tho To#- 
pertiUmidoi is probably represented by 3 genera and 4 or 5 species. Tho genera most 
largely rox>roBoutod in species are, AvvicoJa 5, Bp^vmphilm 4, Lepm 4, 8or<j(i 4, 
Tamias 3. Ho other gemus has more than 2 species. 

Tlio uow KpodoH and KnbHpedoB of mairumdH dcHcribod are Swest 
idttlioensis, 8. doisoni, 8. vagram simiUs, OngeJumys huoogmter hreei- 
caudm, Sesfperomys armitus, Arvieola maoroyus, A. imrdax, A. mitiitt, 
Fhmaoomya oro^hilns, Hvotomya idaJwenaia, TJmmmys elmim /mrm, 
Lepua idahomsta. The list of birds inblndos 157 speeieH. A now snb- 
spooies of owl, named the dwarf screech owl {Megaseops fiammeolm 
idahomsia), is described and illnstrated in a colored plate. 

DBSOBIPTIONS OS’ A NEW CfBNUS AND TWO NEW SPECIES OP 

Hoeth Ameeioan mammals, 0. H. Meeeiam (pp. 116-119).— A now 
genus and species of dwarf kangaroo rat {Mierodipodopa megweplialm) 
from Kevada is described iSrom six specimehs collected in IfTevada in 
October and HfToTember, 1890 ; and a now subspecies of I'ed-backed mouse 
( Wvotomya gapperi hrevimudva) is de-seribed from two specimens <*/olIe(}ted 
in the Black Uills of South Dakota iu July, 1888. 



ABSTRACTS OF REPORTS OF FORiON IN /ESTWATIONS. 


The gradii^; of bone meal, J. E5nig {Landw. Ztg. f. WestfaHen n. 
Iivppe, 1891f p;p. 265, 266). — ^Professor Konig designates as “normal” 
that bone meal wMeh has been freed of its fat by chemical means 
(dissolving in benzine, carbon bisnlphide, etc.), leaving the gelatin 
unattacked. It thus contains from 4.6 to 6.2 per cent of nitrogen, and 
from 19.6 to 23 per cent of phosphoric acid. He states that it is a 
common practice among manufactnrers in Germany to mix with the 
pure meal prepared tn tiiis way meal fr'om which the gelatinous mate- 
rials have been extracted by treating with superheated steam, thus 
fhmishing a mixture which has a somewhat smaller percentage of 
nitrogen and a larger percentage of phosphoric acid than the so-called 
normal meal. The percentage of nitrogen is farther dependent on tiie 
amount of meat, horn, etc., which is mixed with the bones and wliich 
he pronounces of less manurial value than the gelatinous materials of 
the bones. These other nitrogenous materials can be quantitatively 
separated from the bones, he says, by shaking with chloroform; being 
lighter than the bone they rise to the surfrea Formal boue meal may 
contain from 1 to 6 per cent of such materials, but not more than this 
amount should be present. He suggests that the quality of the bone meal 
may be safely graded on the basis of the relation of the phosphoric acid 
to the nitrogen remaining after extraction with chloroform, and he pro- 
poses the following classification: 

(1) Bone meal containing 4-6.3 per cent nitrogen and 19.6-23 per 
cent phosphoric acid, and in which after treatment with clilorofoi'm the 
nitrogen and phosphoric acid are in the proportion of 1: 4-6.6, is to be 
designated as normal hone meal, or hone meal ITo. 0. 

(2) Bone meal containing 3-4 per cent nitrogen and 21-26 per cent 
phosphoric acid, and in which after treatment with chloroform the 
proportion of nitrogen to phosphoric acid is as 1: 6.6-8.6, he designates 
simply as hone meal. 

(3) Bone meal containing 1-3 per cent of nitrogen and 24-30 per cent 
of phosphoric acid, the proportion after treatment with chloroform 
being as 1: 8.6-30, he designates as degelaUnized hone meal. 

(4) Only such meal is designated as raw as has been prepared by 
pulverizing raw untreated bones. 

(6) Meal which after treatment with chloroform contains less than 1 
per cent of nitrogen derived -from the bone gelatin, and in which the 
relation of nitrogen to phosphoric acid is wider than 1 : 30, is not to be 
classed as a bone meal, but designated as miwedfertUiig&r meal. 

1S5 
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Ea^eriments on continuous grouting of grain at Woburn, 
England, J . A. Voelcker { Jour. Boy. Agl. 8oe. ofJBngland, 3 ser., 
362-366 ). — ^These experiments were commenced in 1877, and were 
designed to show the effects of various artificial manures and barnyard 
manure upon grain crops grown year after year on the same land. The 
results are lieTO reported ‘for tbo years 1889 and 1890, the thirteenth 
and fourteenth years of the experiments. The plats were one fourth 
acre each, and the same fertilizers have, except in a fow cases, been used 
each year since 1877 on the respective plats. 

Continuous growth of wheat . — ^The variety of wheat grown was Bro- 
wickBed, of which 9 pecks per acre were dibbled in by hand in the 
foU of each year. The fertilizers applied per acre consisted of ammo- 
nium salts (sulphate and chlorido in equal parts) and nitrate of soda, 
each in amounts equivalent to 50 pounds of ammonia per acre, used 
singly; a mixture of 200 pounds of potassium sulphate, 100 pounds 
of sodium sulphate, 100 pounds of magnesium sulphate and 350 
pounds of superphosphate of lime, which was used alone and to which 
was added, in separate cases, ammonium salts equivalent respectively 
to 50 and 100 pounds of ammonia, and nitrate of soda equivalent 
to 50 and 100 pounds of ammonia; rape cake, 800 and 1,000 pounds 
respectively, fornishing nitrogen equivalent to 100 and 200 pounds of 
ammonia; and barnyard manure estimated to contain nitrogen equiv- 
alent to 200 xmunds of ammonia. Two plats have received no fertilizer 
whatever since 1877, and one plat has received only the mineral ferti- 
lizers (potassium, sodium, and magnesium sulphates, and supei'phos- 
phate of lime). The mineral manures were applied just before seeding, 
the top-dressings of ammonia salts and nitiute of soda in the spring 
(April), the barnyard manure early in February, and the rape cake in 
the latter part of January. 

Theyitids of tho duplioate TunoanuTed plats agree very closely in 1889; in 1890 
plat 7 is rather higher. Minerals alone, withont nitrogen, have as usual given so 
increase. Is 1889 ammonia salts, whether nsodalouo or with mineral manures, pro- 
duced a larger crop than nitrate of soda, but in tho drier year, 1890, the exoot 
reverse was the ease, nitrate of soda in enoh instanco then showing the higher 
rotum. The appearance of the plats on which those nitrogenous tux)-dreBsingB are 
used is in the earlier stages very poor, and the plant is very uuovon; nevertheless, 
toward harvest they seem to pull up wonderfully, and tho yield is much more than 
it has seemed likely to be. The small increase (2 bushels) ftom putting on in 1889 
the double dressing of nitrate of soda is very noticeable, and while tlio omission of 
anunonia salts for a single year lednoes the grain to 21 bushels, Ihe clfeot of leaving 
ont nitrate of soda is to take it as low as 11.4 bushels, which is even helow tho 
nnmannred yield. This greater diminntionin the case of nitrate of soda is also very 
marked in 1890. The effect of rape cake, applied so as to givo 100 pounds of 
ammonia per acre, is greater than that of ihrmyard mannre estimated to contain 
double that amount. Hat 11a [nnmanured, having been manured last in 1882 with 
barnyard mannre] still seems to show the presence of somo nuexhansted fortuity 
from the frrmyard maanre put on in former years. 

Continuous growtn of harley.—TixA fertilizers used in tliis exporimeut 
were tbe same in kind and amount as tlxose in tke experiment with. 
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wheat described above. Golden Melon barley was sown at the rate of 
9 pecks per acre. The mineral mannres were applied just before seed- 
ing, the barnyard manure as a top-dressing just after sowing, the rape 
cake at about the same tune, and the top-dressings of ammonium salts 
and nitrate of soda in the spring. The indications from the tabulated 
results are in the words of the author as folloVs: 

Mineral manures produced no increase in 1889^ and only about 8 bushels in 1890. 
The results from the use of nitrate of soda or jfrom ammonia salts when used alone 
were closely alike both years^ but used in combination with minerals, nitrate of 
soda gave about 2 bushels increase and considerably more straw. Doubling the 
dressing of nitrate of soda gave only 4 bushels in 1889, and 2 bushels extra in 1890. 
Rather more relative increase was obtained jBcom doubling the ammonia salts, but 
nitrate of soda gave the higher total yields. The omission of the top-dressing [of 
ammonia salts or nitrate of soda] for a single year did not in either season give such 
marked distinctions as heretofore, between ammonia salts and nitrate of soda when 
severally omitted. Thus, in 1889, when ammonia salts were left out, the yield fell 
to 21.9 bushels, and to 18 bushels when nitrate of soda was not put on; but in 1890 
the crop grown on the residue of the nitrate of the former year was even higher than 
that from the ammonia salts. It is only fair, however, to mention that in this year 
plat 8a was very patchy indeed. In 1^9 neither farmyard manure nor rape cake 
applied as top-dressing told well, and in 1890 the effect of the rape cake was not 
nearly so marked, when compared with the farmyard manure, as in the case of the 
wheat crop. 

E3q>erixaeuts'withpotatoes, J. A.Voelcker(J<>«tnJSoy. Soe. of 

Englomi, 3 ser., 8, pp. 376, 377 ). — ^In this experiment the fertilizers used 
were (1) manure produced by steers fed on roots, hay, linseed cake 2.8 
pounds, barley 4 pounds, and decorticated cotton cake 3.3 pounds per 
head daily; (2) manure produced by steers receiving the same ration, 
except that undecorticated cotton cake was substituted for decorticated; 
(3) a barnyard manme “of indefinite nature;” and (4) a mixture com- 
posed of 300 pounds of superphosphate, 300 pounds of kadnit, and 200 
pounds of sulphate of ammonia per acre. The results follow: 


Yield of potatoes per aore. 


Plat 

Hannre per acre. 

Yitdd per 
acre. 

1 

13 4rvnn Anviff MAPHrMnatfiA aaMoti AftbrAl . 

17,345 

34,687 

35,058 

13,087 

2 


3 


4 





“ By this it will be seenthatthe artificial manure produced thelargest 
crop, and it is worthy of note that there were no more small potatoes 
in this produce than in any of the others. The most interesting part 
of the experiment, however, is that which brings out the sui>eriormanU' 
rial effect of the decorticated cotton-cake dung as against that from the 
undecoriicated cake.” 

Relation between the quality of tobacco and ita composition, 
M. Barth {Lan&w. Y&r». 8tat., 39, pp. 81-104 ). — ^The author reviews 
the investigations of Hessler which recognized the iiyniioas efiBeots of 
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chlorine compounds and the beneficial effects of potasb compounds, 
especially those with organic acids on the burning qualities of the leaf, 
and refers to the i“ocognized liyurious effecsts resulting from the use of 
night soil on tobacco, since it contains considei'able quantities of chlo- 
rine compounds, induces a coarse gro\vth, etc. Soil to wMch night soil 
has been applied for many years may (jontain so large amounts of chlo- 
rine compounds as to be unsuitable for tlie raising of tobacco, even when 
the proper fertilizers are applied. ITeasler recommended in such cases 
the preparation of the land for tobacco by previous cropping with such 
ifiants as .were known to use chlorine compounds in large quantities, as 
root crops; but in the opinion of the author this practice should be 
avoided as far as possible, smee the root crops not only remove the 
chlorine, but they also, like tobacco, requfre lai'ge quantities of potash. 
The potash thus taken away fr-om the soil can not, he bdieves, bo 
roi>laced by artificial manures, since the root crops take their potash 
largdy fr’om the supply of potash contsuued in the soil matmial itself, 
which is said to be a fonn essential to the growth of tobacco also. For, 
he says, tobacco requires for its most successful cultivation not merely 
a heavy manuring with potash manures, \{qt also a soil rich in natural 
potash resoui’ces, which by gi'iidual disintegration shall fuinish a large 
luopoi’tion of the potash needed by the croi). 

Soils which on account of their deficiency in readily soluble potash 
produce a tobacco with only a small content of imteish and of poor burn- 
ing quality, are designated as “tobacco sick,’’ and will produce a poor 
quality of tobacco unless by heaAry manming with potsish and avoiding 
the cropping with plants which are heavy potash feeders, fora number 
of years in succession, opportimity and 1 ime are given to recover tlie sup- 
ply of soluble potash. For this resi>sou the author recommends that 
to secure the best results to plant and laud, tobacco bo planted on the 
same land only once in 3 or 4 years, or in it'gions where the land is tbund 
to be naturally tobacco sick only once in D or C years; to plant in th(» 
mean time no hood crops or other tbd<ler i)lauts,but instead cereals, whudi 
produce less loaf growth; to give the usual liberal application of barn- 
yard manure either to the intorvening crops or to the tobacco itself, 
and in the latter case tlie imunire should boai)pliediH the fall, asrewwn- 
mended by A. Mayer; and to steenuously avoid the use of aU fertili- 
zing matoiisils couMiung chloiiuo. He recommends in sid(btiou to tlio 
barnyard manure a dressing consisting of about 130 pounds of potassium 
sulphate or 250 pounds of potash-magnesium snlxdiatc, with 90 pounds 
of Thomas phosphate meal per acre appbed in the fall, and 400 pounds 
of nitx’ate of soda api>lied in the spring, half just before the x’lants arc 
set and the remainder when the plants are about half developed. 

With reference to the relations existing between the ohomical com- 
position and the quality of tobacco, a large number of examinations 
have been made under the direction of the author at the experiment 
station at Bufiich, in Alsace, of difibrent varieties of tobacco grown in 
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1888, 1889, and 1890 in three different localities in Alsace. As a resnlt 
of these studies the author is led to conclude that the burning quality 
of the leaf (duration of glowng) is benefited in the highest degree by 
the presence of large amounts of potash, particularly that combined 
•with organic acids (which in the ash changes to carbonate) ; by a delicate 
structure of the leaf (dried leaves, weighing 150 grams or less per square 
meter, he designates as delicate ) ; and, although in a somewhat less de- 
gree, by the presence of considerable quantities of organic nitrogenous 
substances, especially nicotine, which at the same time has an effect on the 
quality of the product in general, and by a noticeable content of saltpeter. 
Detrimental to the burning quality were found to be first of all the chlo- 
rine compounds, as already mentioned; a coarse structure of the leaf 
(leaves weighing 200 grams or more per square meter of dry leaf are 
designated coarse) ; and, in a less degree, the presence of any consider- 
able amounts of ammonium salts, phosphoric acid, resinous substances, 
or calcium salts. 

The presence in the same leaf of conditions both fiivorable and unfa- 
vorable to burning quality, which in a test tend to cover up the effects 
of any single compound or condition, makes it very difficult to deter- 
mine the effects of any single fiictor. For this reason ISTessler* and 
later A. Mayer t have studied this matter by impregnating paper with 
various materials and observing the effect on the duration of glowing. 
The author pursued this course, using filter paper, which of itself 
glowed 3 seconds, and straw paper, which glowed 15 seconds, and 
impregnating m separate instances with 2 per cent solutions of potas- 
sium or sodium phosphate, a 3 per cent alcoholic solution of rosin, and 
a solution of 10 grams of fresh liquid egg albumen in 100 c. c. of 
water. Tlie results with both papers plainly sIioav that in these 
trials the phosphates, in iwticnlar potassium phosphate, and the 
resins are very detrimental to the protracted glowing, and tend rather 
to induce charring; the albuminoids, on the contimy, favored a pro- 
tracted glowing. 

The results of A. Mayorisf investigations led him to suggest the 
impregnation of tobacco of ]»oor bimiing quality with a half per cent 
solution of either acetate or nitrate of ])otash by submerging for 24 
hours. He states that he has been able by this treatment to change a 
poorly burning tobacco, which for this reason could only be used for 
snuff, to a tobacco of a goodhturning quality, giving a snow-white ash. 

Composition of tomatoes, N. Fasserini (Stan. Sjoer. Agrar,f 18, 
pp. 545-572; abs. Jour. Ohm. Soe., 60, $. 55d).— -According to the inves- 
tigations of Fasserini the fresh fruit of tomatoes consists of 1.3 per cent 
skin, 96.2 per cent pulp and juice, and 2.6 per cent seeds. The pulp 
contains two coloring matters, a yellow amorphous substance, and a 


* Dex Tahak, Mannlieim. 1867. t Landw. VetB. Stat., 8% p, ISO. 

t Laudw. Vers. St.it., 38, p. 138. 
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rod cryatjallino substance. They are both insoluble in water, soluble 
in amyl alcohol, and very soluble in ether; and both are decolorized 
by cldorino water or bromine water. Gold alcohol dissolves the red 
crystals but sli^btly, while tlie yellow compound is very soluble. 
Uydrochlorio acid has no action on either compound. 

The jniee of the fruit has a speedflo giuvity of O.OISSS at 16° 0., and 
is liovorotatory. It contixius a yellow coloring matter which differs 
lri>in that of tlie pulp in being soluble in water, insoluble in alcohol, 
ether, chloroform, and light petroleum, and in not being decoloi^ed by 
chlorine water or bromine water. The acidity of the juice is said to bo 
due chiefly to citric acid. The juice also contains a small amonnt of 
an alkaloid, which, as well as the acid, decreases as the fruit ripens. 

The following table shows the percentage composition of the dry 
matter in the skin, pnlp, juice, and seeds: 


Composition of different parts of tJie tomato* 



I Water. 

Composition of dry matter. 

Organic 

mattor. 

Ash. 

Protoidfl. 

Carbohy- 
dr.ilc8 
and fat. 

aiciu 

Fereent 
m 50 
93 O') 
07 5G 
4G 30 

Fereent 
1)0.20 
80 50 
74 53 
95.50 

Per cent 

0 bO 
10 44 
25 48 
4.40 

Per cent 
1.85 
35 16 
21.80 
25.40 

1 

Percent. 
97.06 
74.41 
*52 ?3 
70.10 


7 

Seeds. 



* Xnclades tlio acid. 


Tlie oarboliydrates of tlie skin are eliiefly in tlie form of collnlose* 
The following analyses are given of the whole firuit collected in Sep- 
tember, 1888, and August, 1889. The fh-st samples were unripe and 
the second ripe. 

Composition of whole iomaioea. 



Unripe 

fruit. 

Rlpo 

fruit. 


Fereent 

93.50 

8.05 

7.83 

ll.r.) 

2.08 

n.25 

48.53 

Pier ee7$t 
01.01 

32.78 
38. U 
7.02 
41.54 
11.48 
9.07 

OoinjjoBltlon of dry inaftors 



The percentage composition of the ash was as follows: 


Potassium oxide 

69.48 

5. 99 

Pliosplioxio acid - 

Sul^diuric acid 


- 1-34 


Xr A Aoi 11 m ntri/lA 

3.09 

OlLloxiixe 

juagnoQiuuji vaiuop. 

Fexrio oxide 

0.22 



12.93 

3.49 

0.27 

19.14 
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Ta view of the fact that the frait contains a very large amount of 
potash and the stems and leaves a large amount of lime (the crude ash 
of the stems contained 28.32 per cent of lime), the author recommends 
for tomatoes the use of a fertilizing mixture consisting per acre of 
about tons of barnyard manure, 30 imunds of snperi)hosphate of 
lime (contatuing 18 per cent of phosphoric acid), and 55 pounds of 
muriate of potash (containing 60 per cent of potassium oxide). 

Chemical compositioii and anatomical structure of tomatoes, 
Q-. Brissi and T. Qigli {Stan. Sper. Agrar., 18, pp. 5-31; ahs. Jour. Gliem. 
8oe., 60, p. 955). — ^The ripe frait of tomatoes was carefully separated into 
skin, seeds, and pulp. The pulp formed 85.4 per cent of the whole fruit 
The average of several analyses showed it to contain 4.73 per cent of 
total dry matter, 3.74 per cent of soluble materials, and 1.09 per cent of 
insolublematerials. The pulp was furtherseparatedbyfiltrationthrough 
doth into a red insoluble substance and a ydlow liquid, both of which 
were analyzed. The following table shows the percentage composition 
(1) of the dry matter of the red insoluble substance, and (2) of the dry 
matter of the yellow filtrate: 



1 

2 


4.002 

25.012 

21-128 

34.890 

7.959 

2.254 

2.430 


riolnrirlg matteiP m,mt-,r--rrwT r r-rr-,trrrt,--r-T nr 

Cellnlose 


Asb 

1U.9G0 

46.680 

14.030 

0.641 

......... ......... 

OftiitSAoid 


Aznido 


Amifli) Hind, nit.rngftTi ........ 

1.224 




The percentage composition of the ash of the two products was as 
follows: 



1 

2 


mm 

58.554 

1.425 

1.316 

0.169 




18 127 
1.423 



8.842 


■IIIIIIlM 

0.781 

il^dsplioTio acdd - - 

15.866 

7.182 

Oarhonio Hcid .. 1 

18.832 


|■|||||■■|■ 

0.451 


64.584 

2.449 



Feauat-huU meal, A. Emmerling {Landw. Woe1ml)l.f. ScMesroig- 
Solstem, 41 {1891), p. dlfi).— According to the author this material is a 
refrise from the peanut oil manufiaetare, and has recently been placed 
upon the market as afeeding stuff for animals. Analyses of sis samples 
of the meal gave the following results: 
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Composiiio% of pemuUhiU meal. 



Minimum. 

Maximum, 

Avoraffo. 

“Walttr 

eent. 

7.2« 

:t.h2 

4K.87 

:i.40 

7.04 

ir>.88 

Per eent. 
s. ns 
14, »1 
58.00 
5.05 
8.07 
16.85 

Per cent. 
7.06 
10. i5 
5». 00 
4.11 
8.23 
1G.33 


OrnclQ oollulosci 

Crudo fat..... - 

Cnulti prott'in 

Ofirboliydrntos 



Tlie coefficient of digestibility for the i>i'otein, as indicated by Sttife5ei*’s 
method, was found to be 53.3 per cent in one saiuplo and 46.3 i)er cent 
in another. 

Time of extraction of paper coils in milk analyses by the 
Adams method, P. Vieth (Amlyst, l(i JS8 ). — ^Tests of the 

“fat-free” paper, prepared for milk analysis by S(!hlcicher and Schlill, 
showed it to confeiin 0.0278 })er <«5ut of ether extract, or 0.025 per cent 
when the paper was moistened with dilute acetic acid and then dried 
before extraction. The latter indicates the absence of any Jiiatorial of a 
soapy natiu-e. Tlie average ainonnt of ether extract from a stirii> weigh- 
ing 6 grams is thoretbi’6 0.0016 giiiin, which would increase the results 
of a fat determination by 0.03 i)or eent, “provided the same amount 
which is extracted in a blank experiment is also got ont after 5 grams 
of milk have been dried on the paper. I am not at all sure that the 
latter is the case.” 

With reference to the length of time tho ether extraction of the paper 
coils containing the absorbed milk is to he contiunod, tho antlior made 
the following cxpei'imonts: Two samples of milk, one of whole and one 
of skim milk, were extracted for different lengtlis of time Avith tlie fol- 
lowing results in per cent of Isit: 


Timo of extnu lion. 

Whole milk. 

mm tuUk. 

1 llAftP 

3.4B 

0.28 

ShOUTH 

3.50 

oioo 

3 llOllTft 

8.54 

O.fiH 

4honTB - 

0.28 




In six samides (three of whole and three of dcira milk) the number of 
siphonings os woU as tho time of extraction was noted, the ohje<it being 
to find ont the shortest time required for extracting the fiat. The results 
follow: 



Sample 

Ko.l. 

Sample 

2ra2. 

Sample 

2TO.U 

Sample 

3Sro,4. 

Sample 

3!ro.5. 

Sample 

Jfo.C. 

XTnmher of siphonings. 

8 

G 

0 

3 

5 

9 

8 

6 

H 

3 

H 

9 

3 

11 

9 

3 


Time <mi]iutes} 

17 

37 

52 

19 

41 

mm 

13 

47 

41 

24 

33 

51 

22 

46 

64 

16 

EilKJ 

Pev cent of flat 

0.28 

0,24 

0.28 

0.22 

0.24 

3.24 

0.24 


0.20 

4. 18|4.14 

4.24 

3. 54 

3.08 

3.68 

2.84 

2,882.90 
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la the cases of samples 3 and 6 there 'was little iacrease ia fiit 
after the first three siphonings, occupying only about 16 minutes. In 
the opinion of the author “continuing the extraction for an hour 
appears to be more than sufficient for all practical purposes.” 

A comparisoa of me'thods of determining fat in milk, L. F. 
Nilson {Ohem. Ztg., 15, pp. 619-856). — ^The primary object of this study 
of methods was to test the lactocrite and Soxhlet aerometrie methods 
for the rapid determination of the fat in milk, and to compare their 
accuracy with that of several gravimetrio methods. In the course of 
the investigation considerable information of interest was brought out 
with regard to the gravimetrio methods most generally in use, and 
chiefly these -win be considered here. 

In the tests ■with the lactocrite a mixture of hydrochloric and lactic 
acids was used for dissolving the casein, instead of a mixtore of sul- 
phnrio and glacial acetic adds. Of the gra'vdmetric methods in which 
the •milk is absorbed by some porous substance and dried previous to 
the extraction of the fat, experiments were made with the following : 

(1) Pumice stone prepared by grinding and sifting so as to secitre a 
material the particles of which were not over 1 mm. in diameter, wash- 
ing with water, and igniting. To about 12 grams of this material in a 
poredain dish about 12 ^ams of milk were slowly added, and the 
whole dried at 97-08° 0., ■flie drying being hastened toward the end by 
placing in an air-tight oven partially exhausted by a filter pump. The 
dried residue was collected and placed in a paper cartridge made of the 
best Swedish filter paper, used double, which had been previously 
extracted with ether for at least 12 hours. A plug of cotton was placed 
in the bottom of the cartridge and another in the bottom of the 
extractor to retain the finer iiarticles of pumice. A Soxhlet extraction 
apparatus and ether ftee from alcohol and water were used for the 
extraction. The objection found to pumice stone as an absorbent was 
that its pores are too large and do not enable a sufficiently fine 
distribxition of the particles of milk solids. The ffit globules romaiu to 
some extent inclosed in casein, so that a pulverizing of the dried material 
before extraction becomes essential to accurate results. This method 
was discarded after a few tests. 

(2) The next material used to absorb the milk was unglazcd, lightly 
burnt earthenware, which was reduced to about the same fineness as 
the pumice stone and washed on a sieve. This was used in tlie same 
manner as the pumice stone, except that about 22 grams of the absorb- 
ent were used with 10 grams of milk. Tests were made with whole and 
skim milk as to the time necessary to complete the extraction of the ffit. 
The use of the double paper oartddge and the cotton made the percola- 
tion of the ether somewhat slow and thus lengthened the time necessary 
for the extraction. It was found that from 3 to 6 hours were suffidieut 
for whole milk, but in the case of skim milk containing 0.85 per cent of 
fat 5 hours seemed not to be sufficient. 
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(3) Adams method. Examination of Schleicher and SchillPs 
paper showed that the strips contained a little over 1 mg. each of 
material soluble in othoi', and that 2 honrs were suffident for extrac- 
tion of this materiaL In using this method the milk was poured upon 
the strip, the strip dried for about half an hoxu', and thou exti'actediu a 
Soxhlot apparatus. With regard to the dm-ation of tliis latter extraction, 
experiments showed 3 hours to suffice for whole milk, but in his com- 
parisons of the Adams method with others the author extracted for 5 
hours in case of whole milk and for 12 hours in case of skim milk. The 
panillcl tests by the Adams method agreed more dosely than those by 
any of the other methods tested. 

The averages of paraUd results obtained in comparisons of the differ- 
ent methods on the same samples of milk are given as follows: 

Percentage of fat in miXh "by different methode. 


Single cow’s milk 

Mixed milk 

Single cow’s milk 

Two parts of skim milk and one of whole. 

Mxed milk 24 horns old 

Mixed milk 48 hours old * 


Contrifugal milk 


Oravimetrio methods. 


Pumice 

stone. 


Powdered 

oartlieu- 

ware. 


Adams. 


Laolo- 

criio. 


Soxhlot’s 

aeromet- 

r!o 

method. 


Per eenf. 
3. 65 
3.64 


2.95* 


Per mit 

3.66 
3.63 
3.09 
3.08 

2.67 
2.55 
2.38 
2.19 
1.35 
0.85 
0.76 


0.31 


Per cent. 
3.74 
3.73 
3.18 


2.76 

2.60 

2.49 

2.28 

1.43 

0.94 

0.86 

0.74 

0.48 

0.40 

0.33 


Percent 

Peremf. 

3.71 

3.71 


8.68 

3.13 

3.18 

3.10 


2.72 

2,77 

2.52 

2.56 

2.43 

2.49 

2.23 

2.34 

1.41 

1.47 

0.90 

1.03 

0.86 

1.94 

0. 09 


0.42 



6. .SO 




* Uot powdered after drying. 


The differences between the results by the Adams method, the earth- 
enware method, and the lactucrite are expressed in the ibllowing state- 
ment: 


, 

Maximum. 

Minimum. 

Average. 

Pii&trmioes bciwoen<-- 

Adttms casrthfiiiwsirs-..- 

f0,ll 

+0.11 

+0.06 

+0,05 

+0.02 

-0.03 

+0,088 

+0.052 

+0.035 

Admits imd laeiooiito. 

o.t>6 e&flhGnwaro .................................... 



The author feds certain that the invariably Idghor results by tlio 
Adams than by the earthenware method can not bo attributed to the 
presence of an unaccounted-for ether extract in the paper, and is 
inclined to the view that owing to the fineness of the interstices of the 
paper the M globules are notable to penetrate the papar and so remain 
on the surface, largdy fireed from milk serum, where they are more 
advantageously exposed to the solvent action of the ether. 
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The powdered earthenware is not required to be extracted with ether 
previous to use, and can be used over and over again by igniting after 
use, as the milk ash remaining behind tends to improve it as an 
absorbent. 

(4) Supplementary to these observations the author made a series of 
tests in which the milk was dried on kaolin. For this purpose very 
fine particles of kaolin, separated by means of water, were formed into 
plates, which were baked and afterwards ground to pieces 0.5 to 1 mm. 
in diameter. Twenty-five gi-ams of this was used with 10 grams of milk, 
and the operation carried on as with earthenware. The results with 
whole milk and with skim milk agreed v^ dosely with those obtained 
by the Adams method. This method is bdieved to be in every way 
equal to the Adams, and to present certain advantages over those where 
other absorbents are used. 

As a result of his investigations the author is led to the following 
conclusions: 

(1) The laetocrite, when a mixture of hydrochloric and lactic acids is 
used, gives results reliable and comparable with those by the best gravi- 
metric methods, whether the milk be rich or poor in fet. 

(2) EaoUn prepared as described gives results in dose agreement 
with those by the Adams method. 

(3) The Adams method gives thoroughly reliable results, provided 
the strips of paper are thoroughly extracted with ether before using. 

(4) The Soxhlot aerometrio method is less reliable than either the 
Adams or kaolin methods or the laetocrite; with milks containing less 
than 2.5 per cent of &t it is rmrdiable, and with milk rich in &>t it 
gives sometimes too high and sometimes too low results. 

The curdling of mUk during thunderstorms, Tolemei {AJba. 
MUoh Ztg., 30 (1891), p. 519 ). — ^The author subjected ftesh milk to cur- 
rents of dectridty of differaat intensities, and under varying ohreum- 
stauces,butin no instance did the souring of the milk seemto be hastened. 
On the contrary the souring seemed rather to be retarded, for while 
milk which was not treated with electricity was sour in3 days,themilk 
treated remained sweet for ftom 6 to 9 days. 

After showing in this manner that the electricity is not the direct 
cause of the sounng, experiments were made on the effect of ozone on 
milk, in which ozone prepared by the Holtz dectric machine was slowly 
conducted through milk. The milk so treated was found to curdle after 
a few hours. He concluded that the curdling of milk is therefore not 
attributable directly to the electricity, but rather to the action of the 
ozone which is formed by the lightning. 

The influence of milk preservatives, A. W. Stokes (Analyst, 16 
(1891), sp. 133-126).— Tbs author has made a study of the acidity of 
milk in from 400 to 500 samples. In these investigatioim the aei^ty 
was determined by means of decinormal soda solution, using phenol- 
phthalein as an indicator. His observations led him to believe that 
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milk as delivered to tlio London trade is alvrays acid, the acidity 
being equal on an average to 0.2 per cent of lactic acid. 

Snoh an amonnt of acidity usually develops in the milk -witliln 8 hours of its com- 
ing from the co-w. In England, according to tho tomperatnro, in from 30 to 40 
hours alter it has reached an acidity of 0.3 per cent its tw Ulity rises to 0.35 or 0. t 
per cent, at yrhioh point it has acquired an acid taste tuid is said to ho sour. Usually 
at an acidity of 0.6 to 0.7 per cent it separates or coagulates. If kept for a long 
period milk rarely develops a greater quantity of lactic acid than 2 per coni. In 
some milk, the acidity of which I determined, the highest acidity fonnd was 2.34 
per cant after 117 days of keeping. The reason of this is that when this amount of 
acidity is reached the acid formed is destructive to the fungus forming it. Milk that 
has not yet develoi»ed an aoidity of 0.3 per cent but is near it, will coagulate on 
boiling; it is therefore enstomivry in the trade to test tho freshness of a milk, if it is 
suspootod to be stale, by hoiliug it. 

To study the effect of different preservatives on milk not sealed up, 
a large quantity of the same milk was divided into 11 parts. One part 
was kei>t in its original state, another part was boiled, and to tho other 
parts carbonate of soda, potash, salicylic acid, borax, boraoio acid, 
and a mixture of equal parts of borax and boraeic acid were added. 
The acidity Wiis determined in all tho samples at intciwalK of about 4 
hours, the sample being thoroughly mixed each time the acidity was 
determined. In these experiments boracic add proved tho best preserv- 
ative. Wbon this was used at the rate of two parts i>or thonsiuid tho 
milk kept sweet for 42 hours longer than milk without any preservative. 
Boiling milk proved as effioadous as any preservative used at tho rate 
of one part poi' thousand. 

TTis method of detecting borax in milk is given as follows: 

On a porcelain slab place one Arop of tho milk with two dropa of strong IICI and 
two drops of a saturated turmcrio tincture. Dry ibis on the water hath, take it off 
directly it is dry, oool, aiul add a drop of ammonia by moans of a glass ro(L A 
slaty bine color changing to green is produood. [if borax is pinsunt]. 1 found that 
a drop of milk contiitning the iliousandth of a grain of borax would give the reac- 
tion; even loss Uian this will give the green tint, hut not the blno. ’I'lie tnnnorio 
tiuoiure must ho fresh, otherwise it is host to nso tint powdered turmeric. 

TTor rapidly detormining Ihe SMsidity of milk in tho trade he recom- 
mends tiio use of compressed pellets contuiuiug weigluHl amounts of car- 
bonate of soda and phenol-phthaloin. 

In tho discussion which followeil Dr. P, Vioth said ho was quite sure 
that if tho oxp<tt“iraeut8 were i“opoated duiiug tho summer and autumn 
the j-esults would be vmy different from those obfcvinod by the autiior 
from January to May. There was no doubt milk soured much more 
quickly in summer and autumn, October and USTovembor being the most 
tiwiblesomo months. Famors atiaibutod thisto thodecayingloaves, and 
tills was iMtt'baps not for from the truth. His own experience was tiiat 
SIS soon as an acidity of from 1 to 1.6 per cent was reached fermentation 
practically ceased, or at any rate proceeded witii extreme slowness 
With reference to the retarding action of boracic acid on lactic feimen 
tatiOD, other experimenters had not got such good results as Mr. Stokas. 
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He thoagM tlie method proposed for determining the acidity of milk 
was the most simple, handy, and reliable that could be placed in the 
hands of the practical cheesemaker. 

The occnrrence of common salt at different altitades, A. 
Miints {Oompt. rend., 112 {1891), pp. 447-449). — ^Bain water collected at 
high altitades was fotmd to be very poor in sodium chloride, as is 
indicated by the following figares: 

Baia in high, mountains (8,650 feet) 0.84 mg. of salt per liter. 

Bain in low land: 

Beigexao 2.50 Do. 

Join7ille-le-Pont 7.60 Do. 

Water from streams in the Pyrenees contained on an average 0.9 
mg. of salt per liter. The author gives the following figures as indicating 
that plants growing at a high altitade contain much less chlorine than 
those growing on the plains below, the distance from the sea being the 
same in both cases: 

Percentage of sodium chloride. 



MoTintains. 

Plains below; 


0.254 

0.2^ 

1.017 

0.505 

0.238 

0.127 

clftVftr ... 

........................................................... 

0.145 

0.054 

"Ilyft i^traiW 



The milk of cows from mountainous regions was found to contain on an 
average 1.083 grams and that of cows ffom the lower land 1.35 grams 
of sodium chloride per liter. 

Treatment of apple scab and of grape and gooseberry mildew, 
J. Craig {Cmada Omtral Usept. Farm JBvl. JTo. 10, April, 1891, pp. 15 ). — 
Brief popular statements regarding apple scab {Fusieladkm dendrit- 
iewm), grape mildew {Feromspora viMeola), and gooseberry mildew {^ice- 
rotheea mon-uvce), with suggestions regarding the treatment of these 
diseases. Short accounts are given of experiments under direction of 
the author with ammoniacal carbonate of copper and other fiingicides. 

Recommendationd for the prevention of damc^e by some com- 
mon insects of the farm, the orchard, and the garden, J. Fletcher 

{Canada Omtral Mapt. Farm Bui. N'o. 11, May, 1891, pp. 36, figs. 28 ). — 
General statements regarding insects, means of repression, spraying 
apparatus, and the prepai'ation and use of various insecticides. 
Hotes are also given on the following insects, with suggestions as to 
iremedies: America^ frit fly {Osemis vemaMUs), clover seed midge {Oeoi- 
domyia leguminigola), Hessian fly {Oeddomiyia destructor), pea weevil 
{Brwihm pisi), wheat midge {Diplosis tritioi), wheat stem maggot 
{Ifec-omyza amerieemfl), apple aphis {ApMs mali), beautiful wood nymph 
{Fudryas grata), cankerwoims {Anisopteryse veruata and 
8611— Ho. 3 6 
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codling motli {Oarpoeaj^sa pomonella)^ tiill WQh^omL{EyphantriaoUfnea)y 
flat-headed apple tree borer {Ohrysohothris femomta)^ grapevine flea 
beetle {HaJtlca clialybea), grapevine leaf hopper [Erythronmim mtis)j 
imported currant yrorm (JSgeria tipnliformis), imported currant sawr 
fly {Ifematiis ribesU), oyster-shell bark louse {Mytilaspis poinorum)^ pear 
tree slug (Selmdria cerasi)^ plum curculio {Oonotrachelus nenuphar)^ 
raspberry borer {Oberea bimaeulata)^ raspberry cane maggot (Antho- 
myia sp.), raspberry sawflly {Selandria rubi)^ raspberry plume moth {Oiv- 
yptilns nigrociUatus)^ red-humped caterpillar of the apple {(Edemasia 
conoinm)^ round-headed apple tree borer {Saperda cmdida)^ tent cat- 
erpillar [Glisiocampa americana and 0. disstria)^ cabbage aphis {Aplm 
cabbage maggot {Anthomyia brassicce), Colorado potato beetle 
{Doryphora 104ineata), cucumber flea beetle {Epitrix cucimeris)^ cut- 
worms {EbotuMoi), imi^orted cabbage butterfly {Pieris rap(B\ onion 
maggot {Phorbia ceparim)^ radish maggot {Anthomyia radictan)^ squash 
bug {Anasa tristis)^ striped cucumber beetle {Diabrotica mUata)^ and 
turnip flea beetle (Phyllotreta vittata). 

Com as a fodder plant, W. Saunders [Canada Central Eicpt Farm 
Bui, JSTo, 12^June^ 1391^ pp, 3-^15), — General statements are made regard- 
ing the advantages of growing com for fodder in Canada, time of cut- 
ting, sdection of varieties, and methods of cultivation and storage. 
Tabulated data are given for tests of 32 dent, 16 flint, and 41 sweet 
varieties of corn, together with 2 varieties of pop corn, and for an 
experiment in planting corn at different distances. The cost of raising 
and storing corn for silage, as calculated for an experiment at the 
exi)erimental farm, was about $1.25 per ton. 

From the results giveu it would appear that the Thoroughbred White Flint, Long 
White Flint, Long Yellow Flint, Yellow Dutton, Large White Flint, Pearce Pro- 
lific, and LougfeUow are the most productive of the flint varieties, ranging iu yield 
in the order named, and all of them excepting the Long White Flint attained a 
sufficient degree of maturity to make exeeUeut silage. 

Among the different sorts of dent corn, none of which, however, mature as well as 
the flint varieties, the following have been found to yield the greatest weij^ ht of 
crop: Virginia Horse-Tooth, Golden Beauty, Golden Dent, Blount Prolific, Mam- 
moth Southern Sw'eot, and Bed Cob Ensilage. 

Many sorts of sweet corn have given a large yield, the most prolific being Mam- 
moth Sugar, Crosby, Eight-Bowed Sugar, Egyptian Sugar, and Asylum Sweet. Tho 
earliebt-iipeniug among these is the Crosby. 

Oheudcal composition of certain varieties of com, F. T. Shutt 

(Canada Central E,xpt, Farm BuL JVo. 1^, June^ 1891, pp, 16*-^/).— 
Analyses with reference to feeding value are giveu of samples of Queen 
of the Prairie, Angel of Mduigbt, Virginia Horse-Tooth, Golden Beauty, 
Early Adams, Long White Elint, and Mammoth Southern varieties of 
corn (whole plant), collected August 26 and September 19 j analyses of 
samples of corn silage taken from the silo December 4 and Miii*ch 5} 
and a ealculatiou of the digestible nutrients pei ton iu each at each 
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date. The analyses show, with reference to the composition of the com 
at different dates, that — 

(1) The percentafte of -vrater in com fodder tiifc August wa*:! eonsi<lei.ildv greator 
than that hi tho samples taken Septemher 19. 

• (2) The percentage of ash in the diy matter deei eased mateiially as the plant 
matured. 

(3) The percentage of albuminoids had decreased slightly in the dry matter during 
the period of growth between August 26 and September 19. 

(4) The percentages of fat, fiber, and carbohydrates had increased during tho same 
period, the two former, however, not to any marked extent. 

The analyses of silage show a slight increase in the percentages 
of protein, fat, and cellnlose, and a decrease in carbohydrates from 
December 4 to Mai‘ch 5. 

Report on the progress of the work of the experimental farms 
of the Dominion of Canada, W. Saunders [Canada Central 
Farm Bvl. 2^o. 13^ June 1891^ 16 ), — ^An outline of the work of the 

experimental farms during 1890 presented to the Committee on Agiicul- 
ture and Colonization of the House of Commons of the Dominion of 
Canada. Details of this work were published in the Annual Eeport 
of the experimental farms for 1890. 

Variations in the fat of milk drawn from the bottom of the can, 
n. H. Dean [Ontario Agr. College Fso^t Sta. Buh Wo. 66 j June 28^ 
1891, i)jp. 7).—- These tests were undertaken to determine whether or 
not, in delivering milk to customers by drawing it through a faucet at 
the bottom of the can, there is a difference between the milk served 
first and that drawn last, so that each customer does not get his fan 
share of fat. Tests were made by tho Babcock centrifiigal metliod of 
the fat in milk dravii by four different milkmen at different intervals 
dming the delivery. The tabulated results show practically no differ- 
ence in the percentage of fat in the milk drawn from the same can at 
different times, the variations noted being all within the errors of 
analysis liable to occui* with the method employed. 

Winter-wheat experiments, T. Shaw and C. A. Zavits [Ontario 
Agr. College Expt. Uta. Bid. Wo. 67, August 12, 1891^ pp, 12 ). — ^Tests 
were made of 61 varieties, 24 Canadian and American, and 27 foreign. 
None of the ‘foreign varieties proved equal to the others. Tabulated 
data are given for 23 of the Canadian and American varieties. 

(1) The bald wheats have given on au average 9.86 bushels or 21.42 per cent more 
per acre than the bearded varieties, but tbe latter have weighed on au average 1.37 
pounds more per bushel, 

(2) The white wheats have given au average of 5.18 bushels more per acre than 
the red wheats, and they also stand higher in the estimation of the millers than the 
latter. 

(3) The bald white chaff white wheats gave an average of 13.6 bushels per acre 
more than the bearded red chaff red wheats. 

(4) The seven leading varieties in point of yield wore all white wheats except tho 
American Bronze. 

(6) The four besiryielding white wheats for 1891 were the Garfield [64 bushels per 
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^3, S^nM [68 tashelB] Canadian Velvet Cliaff [60 tasliel,], and Bonnen [69 

varieties of red wheat were the American 
Bronse [ffi bnMe], Early Red Clawson [68 hnahels], Ked Velvet Chaff [67 hnsh- 
©Is], and Jonss Winter Byfo [56 buslifdB^* 

(6) The hest-weightog varieties were the Manchester, Bnlgarian, Lancasteii 
and Democrat, each of ■wliicli gave BiJ pounds per bushel. 

(7) The Velvet Chaff varieties gave an average yield of 4.77 hnsheto per acre 

m eic^ of the mean avMage of the 23 varieties, and weighed 0.22 pound more 
^ h^el, and they are also indnded in the leading varied mention^ in eonZ- 

^^ejaris^^ennmeratedinthishulleidnthe BominionMUlers’ Association 
momm^ the following aathe most serviceable for milling purposes, viz: Of the 
w^te wheats, aeSur^e, Canadian Velvet Chaff, and Bulgarian; andof the red 
wheats, Jones Winter Pyfe, Hybrid Mediterranean, and the Longbeiry Eed. 



EXPERIMENT STATION NOTES. 


Alabama College Statiojt.— The office of director has recently ’been abolished 
and its duties have been assigned te the president of the board of direction; 
who is also president of the college, Isaac Ross, A. M. Lloyd, B. S., and W. B. 
Fraser are no longer members of the station staff. 

Alabama Oa^bbaee Station.— The station has recently suffered a severe loss 
in the death of H. A. StoUenwerch, a member of the governing board and treas> 
nrer of the station. A. Sledge of Whitsett, Alabama, has been appointed a member 
of the governing board vice S. W. John, resigned. Dr. T. J. Kean has been elected 
veterinarian. 

Colobado Station.— a revised edition of Bulletin No. 13 on the measurement 
and division of water was issued July, 1891. Besides numerous changes, principally 
verbal, some portions of the buHetm have been recast and a few paragraphs have 
been added. 

Kansas Station.— H. M. OottreB, M. S., has accepted a position as fhxm manager 
ffir Vice President Morton. His present address is Rhinecliff, N. T. 

Louisiana Sugab Station.— J. T. Crawley, B. A., has been appointed chemist to 
the station vice W. Wipprecht, resigned. 

Michigan College and Station.— 'Eugene Davenport, M. S., professor of agri- 
culture in the college and agriculturist to the station, has gone to Brazil, where he 
is to organize an agricultural college iu the Province of Sao Paulo. F. J. Niswander, 
assistant in entomology, has been appointed professor of agriculture in the Univer- 
sity of Wyoming. £. A. Bnmett, B. S., assistant iu agriculture, has been made 
assistant professor of agriculture. A. B. Peebles, B. S., assistant chemist of the 
station, has accepted the professorship of chemistry and physics in the Connectieut 
Storrs Agricultural School. H. J. Hall, B. S., assistant horticulturist, has accepted 
a professorship in the University of Arizona, and F. B. Mumford, B. S., has been 
appointed assistant agriculturist to the station. 

Nevada College and Station.— J. W. PhiUips, D. Sc., has given up his connec- 
tion with the station and has been transferred to the faculty of the university; N. K. 
Wilson takes his place as chemist to the station. R. H. McDow^, B. S., formerly of 
the Colorado Agricultural College and Station, has been appointed horticulturist to 
the Nevada Station. The station is devoting itself largely to experiments iu the 
culture of sugar beets ; experiments with tobacco, a new crop for this region, are also 
in progress. 

Ohio Station. — ^Under the recent act of the legislature authorizing various coun- 
ties of the State to raise money hy taxation for the purpose of securing the location 
of the station, the commissioners of Wayne County have submitted to the people of 
that county a proposition to raise $85,000 for this purpose. This will be voted upon 
at a special election, and if it should be ratlffed the station will be located within 
that county. H. J. Detmers, D, V. M., is no longer a member of the station staff. 

Virginia Station.— The address of C. BUiis^ M. D*, formerly veterinarian of the 
station, is at present Spiingborough, Ohio. 

Census Bulletin No. 103.— This gives the statistics on horses, mules, and asses 
on farms, and was prepared by Mortimer Whitehead. 
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'<The figures of the tables show that iu the States and Territories there were ou 
hand Juno 1, 1890, 14,976,017 horses, 2,246,936 mules, and 49,109 asses j that in 1889 
there were foaled 1,814,401 horses, 157,105 mules, and 7,957 asses j that there were 
sold in the same year 1,309,557 horses, 329,995 mules, and 7,271 asses; sind that there 
died from all causes 765,311 horses, mules, and asses during the same period. 

'^The increase of horses from 1880 to IfW is shown to bo 44.59 per cent, as against 

44.95 per cent between 1870 and 1880, and 14.34 per cent between 1860 and 1870. 
The increase of mules from 1880 to 1890 was 26.66 per cent; between 1870 and 1880 
the increase was 61.08 per cent, while from 1860 to 1870 there was a decrease of 2.24 
per cent. 

^'Of the aggregate number of horses and mules in the whole country June 1, 1890, 

86.95 per cent were horses and 13.05 per cent were mules. The North Atlantic group 
of States had the smallest proportion of mules— 2.41 per cent, while the South At- 
lantic group had the largest proportion— 32.04 per cent, as against 67.96 per cent of 
horses,” 

Census Bulletin No. 111.— This is the first report ever made through the Census 
Office of the statistics of the seed farms of the United States. The bulletin was 
prepared by J. H. Hale. Only such farms as were devoted to seed growing as a 
business are included. 

The report shows ''a total of 596 farms in the United States devoted exclusively 
to seed production. These farms occupy 169,851 acres of land, of which 96,567i acres 
were reported as devoted to seed production during the census year, divided as fol- 
lows : 1,437 acres of asparagus, 12,905 of beans, 919 of beets, 1,268 of cabbage, 569 
of carrots, 11 of cauliflower, ^ of celeriae, 71 of celery, 13 of collards, H of com 
salad, 15,004 of sweet com, 16,322 of field com, l^- of cress, 10,219 of cucumbers, 39f of 
dandelion, 252 of egg plants, 16 of endive, 105 of kale, 19 of kohl-xabi, 13} of leek, 
486} of lettuce, 5,149 of muskmelous, 3,978 of watermelons, 2 of nasturtium, 18 of 
okra, 3,560 of onions, 352 of onion sets, 75 of parsley, 874 of parsnips, 7,971 of peas, 
365 of peppers* 4,102 of potatoes, 105 of pumpkins, 662 of radishes, 25 of rhubarb, 26 
of salsify, 150 of spinach, 4,356 of tomatoes, 885 of turnips, 4,663 of squashes, and 81 
of flower seeds. [This industry represents a total value of farms, implements, and 
buildings of $18,325,935, and employed in 1890 13,500 men and 1,541 women.] 
* * Of the 596 seed farms in the United States, 258, or nearly one half, are in 
the North Atlantic division, the original center of seed production. These farms 
have an acreage of 47,813, or an average of 185 acres per fhmi, while in the north- 
central division there are 157 farms with an acreage of 87,096, or an average of 555 
acres per farm. The seed farms of Massachusetts and Count»cticut average 142 acres 
per farm, while those of Iowa and Nebraska are 695 acres in extent, and are produc- 
ing seeds on a scale of equal magnitude to the other products of that section of the 
country. Several of these seed-producing farms embrace nearly 3,000 each. # » ♦ 
So far as reported there were but 2 seed farms in the country previous to 1800 (one 
of these was established in Philadeli)hia in 1784, and the other at Enfield, New 
Hampshire, in 1795), only 3 in 1820, 6 in 1830, 19 in 1840, 34 in 1850, 53 in 1860, 100 in 
1870, 207 iu 1880, and 200 more were established between 1880 and 1890, leaving 189 
unaccounted for as to date of establishment.” 

Ambbican Pomological Society.— The twenty-third biennial session of this soci- 
ety was held at Washington, September 22-24, 1891. Papers were presented on the 
following subjects: Results of Recent Experiments with Small Fruits, T. T. Lyou, 
South Haven, Michigan; How to make Small-Fruit Culture Pay, J. H. Hale, South 
Glastonbury, Connecticut; New and Promising Small Fruits, J. T. Lovett, Little 
Silver, Now Jersey; Recent Progress in the Treatment of Diseases of Pomaceous 
Fruits, B. T. Galloway, U. S. Department of Agriculture; Chemistry of Peach Yel- 
lows, E. P. Smith, U. S. Department of Agriculture; Pruning for Citrus and other 
Fruits for Florida, D. W. Adams, Florida; Fertilization, Crossing, and Hybridiza- 
tion of Plants, C. E. Bessey, University of Nebraska; Immediate Effects of Cross- 
Fertilization as Affecting Quality and Commercial Value of Citrus Fruits, Lyman 
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Phelps, Sanford, Florida; Heredity and Environment in Originatinp^ Now Fruits, 
Thomas Meehan, Germantown, Pennsy-lvania; Fruit Distiicts Geologically and Cli- 
matically Considered, E, S. Goff, experiment station, Madison, 'VTiscou&in; Recent 
Advance in Dealing with Insects Affecting Fruits, C. V. Riley, U. S. Department of 
Agriculture; Does the Sprajing of Orchards with lubecticides pay? C. M. Weed, Col- 
lege of Agriculture, Hanover, New Hampshire; Some Local Pomological Problems, 
Charles W. Garfield, Michigan; Pomology in the Eleventh Consus, Mortimer White- 
head, U. S. Census Bureau; Apple Growing Commercially Considered, F. Wellhouse, 
Fairmont, Kansas; Commercial Peach Growing, J. F. Taylor, Douglas, Michigan; 
Section Whole Roots in Propagating the Apple, J. L. Budd, Amos, Iowa; Novel- 
ties in Pomology, H. E. Van Deman, TJ. S. Department of Agriculture; General Fruit 
Growing, G. C. Brackett, Lawrence, Kansas ; Fruit Notes firom a Canadian Standpoint, 
L. Wolvertoii, Grimsby, Ontario; The Grapes of Middle Virginia, Henry L. Lyman, 
Charlottesville, Virginia; SmaU-Fruit Growing in Eastern and Middle North Caro- 
lina, J. Van Liudley, Pomona, North Carolina; Pomological Resources of North Car- 
olina, W. F. Massey, College of Agriculture, Raleigh, North Carolina; Pear Blight 
and Climate Influences, G. F. B. Leighton, Norfolk, Virginia; The Rooted Cutting 
System of Transplanted Trees, H. M. Stringfellow, Hitchcock, Texas; Fruits of 
Western North Carolina, H. S. Williams, Eockledge, Ilorida; Judging Citrus Fruits, 
J. E. Cutter, Riverside, California. 

Foreign Publications.— -I n a recently published article on JFeeding Hxpenments 
at the North American Experiment Stations* Dr. hlartin Wilokens, who visited a large 
number of the stations in this country daring 188$ as a representative of the Austrian 
Government, discusses the silage system of the United States and Canada, and gives 
quite fuR abstracts of the work done at the Illinois, Kentucky, Massachusetts, 
Michigan, Minnesota, Missouri, Mississippi, Now York (State and Cornell) Ohio, 
Pennsylvania, Tennessee, Texas, Vermont, Virginia, and Wisconsin Stations on the 
preparation, composition, and feeding value of corn silage, and makes brief mention 
of e:q>eriment8 in other lines at the New Hampshire, Iowa, Maine, Michigan, and Mis- 
sissippi Stations. He believes the teachings of many of these investigations to he 
applicable to the conditions prevailing in Europe. 

The tenth revised and considerably enlarged edition of Prof. Julius Kulin^s work 
on feeding— 'Die eioeohmdssigste Ernalmmg dee Riwdi'ichs— has recently been issued at 
Dresden. 

The Office has received through the Department of State from W, D. Warner, 
United States Consul at Cologne, Germany, a copy of a work entitled JDie Eiingmg 
der wichtigsien Iropiacher Cnliurpflamen, by Dr, A. Stutzer, director of the experiment 
station at Bonn. 


*Jour. f. Landw., 39, pp. 17-35 




LET OF PUBLICATIONS OF Tffi UNITED STATES DEPARMENT OF A61CETURE. 

ISSUED DIJBma SEFTEMBEB, 1891. 


Division of Entomology: 

Periodical Bulletin, vol. m, Nos. 11 and 12, August, 1891.— Insect Life. 

Division of Statistics: 

Beport No. 88 (new series), S6pteml)er, 1891. — ^Report on Condition of Crops in 
America and Europe; Freight Bates of Transportation Companies. 

Division of Vegetable Pathology: 

Bulletin vol. vn, No. 1.— Journal of Mycology. 

Bubeau of Animal Industry: 

Special Beport on the Cause and Prevention of Swine Plague. 

Office op Experiment Stations: 

Experiment Station Becoril, vol. ni^ No. 2, September, 1891. 



LIST OF STATIOJI PUBLICATIONS RECEITED BY THE OFFICE OF EXPERDIENT STATIONS. 

DURING SEPTEMBER, 1891. 


Arkansas Agricultural Experiment Station: 

Tliird Annual lieport, IbUO. 

The Connecticut Agricultural Exupriment Station: 

Bulletin Xo, 109, Au£»nRt, 1S91. — Fertilbcrs. 

Stores School Agricultural Expeihmlnt Station: 

Bulletin Xo. 7, SeptemLer, 1891. — CLemistiy and Eiononij- of Food. 
Agricultural Experiment Station or the University of Illincus: 

Bulletin Xo. 17, August, 1891. — ^Experiments with Wheat, 1890-91; Daily Varia- 
tions in Milk and Butter Production of Cows. 

Agricultural Experiment Station or Indiana; 

Bulletin Xo. 36, August, 1891.— Field Experiments with Wheat; Testing Grain; 
Wheat Scab; Forms of Xitrogen for VTieut. 

Iowa Agricultural Experiment Station; 

* Bulletin Xo. 14, August, 1891.— Effect of Food upon the Quality of Milk; Calf- 
Feeding Experiment; A Feeding Experiment for Milk; Pig-Feeding Expel i- 
ment; Reports on Entomological Work; Breeding of Orchard and Garden 
Fruits; An Aphthous Affection Among Dairy Cow'S of the State. 

Kansas Agricultural Experiment Station; 

Bulletin Xo. 20, July, 1891. — ^Experiments with Wheat. 

Bulletin Xo. 22, August, 1891.— Smut of Oats in 1891; Test of Fungicides to Pre- 
vent Loose Smut of AVheat; Spraying to Prevent Vlieat Rii&t, 

Kentucky Agricultural Experiment Station; 

Bulletin Xo. 34, August, 1891, — Commercial Fertilizers. 

Bulletin Xo. 35, September, 1891. — ^Experiments with Wheat and Oats. 

Maine State College Agricultural Experiment Station; 

Annual Report, part rv, 1890, 

Massachusetts State Agriculpural Experiment Station; 

Bulletin Xo. 41, September, 1891.— Weather Record, July and August 1891; 
Analyses of Commercial Fertilizers ; Feeding Experimt*nts with 3^Iilcll Cows. 
Hatch Experiment Station of the MASbACHusr.TTs Agricultural College; 

Meteorological Bulletin Xo, 32, August, 1891, 

Agricultural Experiment Station op the University op Minnesota; 
Bulletin Xo. 16, April, 1891,— Sheep Scab and How to Cure it. 

Bulletin Xo. 17, August, 1891. — Migratory Locusts in Minnesota in 1891. 

Bnlletin No. 18, September, 1891.— Notes on Strawberries, Raspberries. Sand 
• Cherries, Buffalo Berries, and Russian Mulberries; Evergi-eens from Seed; 
Summer Propagation of Hardy Plants. 

New Jersey Agricultural Experiment Stations; 

Annual Reports, 1890. 

Agricultural Experiment Station of New Mexico; 

Btill6tinNo.3,Juii6,1891.— A Preliminary Account of some Insects Injurious to 
Frnits, 
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COBSELL U^^VERSITY AGRICUI-TUBAL EXPERIMENT STaTION: 

Bulletin No. 20, July, 1891. — Cream Raising by Dilution; The Effect of Delay in 
Setting on the Efficiency of Creaming; Application of Babcock < 'eiitrifugal 
Method to the Analysis of Milk, Skim Milk, Buttermilk, and Butter; The 
Relation of Fibrin to the Effectual Creaming of >plk. 

Bulletin No. 30, August, 1891. — Some Preliminary Studies of the Influence of the 
Electric Arc Lamp upon Greenhouse Plants. 

North Carolina Agricultural Experiment Station: 

Bulletin No. 75, April 15, 1891. — Fertilizers. 

Bulletin No. 79, July 20, 1891. — Facts for Farmers. 

Ohio Agricultural Experiment Station: 

Bulletin vol. iv, No. 3 (second series), August 1, 1891.— Commercial and other Fer- 
tilizers on 'WTieat. 

Bulletin voLir, No. 4, August 25, 1891. — ^Experiments in Wheat Seeding, includ- 
ing Treatment of Seed for Smut; Comparative Test of Varieties of Wheat. 

Rhode Island State Agricultural Experiment Station: 

BuUetin No- 10, May, 1S91. — ^^lixed Foods in Cases of Faulty Appetite in Horses 
and Neat Stock ; Patented and Proprietary Foods : Sore Shoulders in Horses. 

Vermont State Agricultural Experiment SrAXioii; 

Fourth Annual Report, 1890. 



EXPERIMENT STATION RECORD. 


VoL m. ISSUES EOVEMBEE, 1891. No. 4. 


EDITORIAL NOTES. 

Tlie ammal ineetiiii? of the German Association for the Advancement 
of Scieiu*e {OeftellHcha/i HenUclier Katurfoncliev nnd Aerssie) was held 
in Halle, September ! 21 - 25 , 1891 . This Association was organized in 
1822 . It imludes thirty-two sections, of which ten may be reckoned as 
representing gene3*al matliemati<*al and ])hysi<*al science, and twelve as 
more esx)eciall 5 " relating to medicine and surgery. The Halle meeting 
was the sixty-foui*th in the history of tlie Association. The number of 
members and associates {Theilnehmer) in attendance was I'eported as 
about 1 , 800 , and included many of the leading scientific men of Ger- 
many and a number from other c‘ountries. Addresses of general interest 
were delivered at the general sessions, and many papers representing 
the latest ami best researdi in spedal lines were }>resented and 
dis(*usse<l at the meetings of the several Kse<*tions. The next year’s 
meeting is to ocenr in ^N'nreniberg. 

The sessions of the Be<*tion for Agricultural ('hemistry and Agricul- 
tural Itescarcli (AbthriluHf/ fdr AijnkuUundwmk iiml UiinlwiriHehafU 
fiehea Vennudifficefien) were of marked interest. Among the well-known 
G<‘rmau investigators jireseut were vou Wolff, Ifobbe, G.Kiihii, Htoh- 
maun, Wagner, Mtntzer, IVlaercker, riellvi<‘gel, II. Schnltze, Konig, Die- 
trich, Orth, Kmmeiiing, and Brclsclinei<ler. Among the foreign guests 
uere Dr. Gilbert of llothamsted, Kiigland; Profeswsor Mayer of Wage- 
ningeii, Holland; Prolessor Kellner of Tokio, Japan; and Professor 
Atwater of the Uiut(‘d states. 

The intervals between the sessions gave opportunity to Ausit the 
ex])erimeut station of the Oentral Agriiniltunil ^Society of the Pro\inco 
of Saxony, Prussia, and the Agri<»iiltural institute of the University, 
with its laboratory of vegetable physiology and experiment station 
{VerfiiicJimnstalt). The station of the ])i*ovinchd society, eomnionly 
known as the Halle Experiment Station, has no oiii<*ia] coiuieet ion with 
the institute or its station, although Professor Jhiercker, the diiwtor 
ot the Halle Station, is prolessor in the institute. The exi)eriniental 
work of the institute is largely in the study of diseases of plants. 
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One day of tke seission was devoted to the meetings of the Associa- 
tion of Bs.perinient Stations in the German Empire (Ferftffwd htmlwirth- 
sclirt/tlicher Yerniwhu-titaimien hn deutscJieii Heiche). (See E\j)eiiment 
Station Eeeord, vol. i, page 175.) This Association is similar in jHirpose, 
organization, and operations to the American Association of Official 
Agii(‘n]tnval Chemists. It differs from that, however, in that it con- 
cerns itself more with the ways of introducing and executing the contnd 
of the commercial products investigated. The difference is explained 
hy the fact that a large number ot stations are engaged in this control, 
and that it is exercised almost exclusively hy them, while in the United 
States but few stations perfom such w'ork, much of it being done hy 
State boards, commissiouers, and inspectors. It is an especial object of 
this Association (of which 44 of the German stations ai'e members) to 
secime nnifoiinity of methods of investigation, and efficiency in the eoji- 
trol of fertilizers, teediug stuffs, and seeds. Comparatively little time 
was given to the discussion of methods of analysis at the Halle meet- 
ing, as otlier important matters, especially in connection with the con- 
ditions under which analyses of fertilizers should be made, called tor 
detailed consideration. 

In the meetings of the Section of Agricultm-al Chemistiy a consider- 
able niunher of papers and informal reports were presentcHl and 
discussed. 

The Dresden Experiment Station fer Plant Culture, established Apiil 
1, 1890, by the Saxon Government, and located in the Dresden Eoyal 
Botanic Gaixlen, was described hy Professor Drude, director of the 
Botanic Garden and sui)erinteudent of the horiicnltural division of the 
station, and Dr. Steglich, 8ui)ei‘iutendent of the agricultural division 
of the station. The description was oi‘ special interest as illustrating 
the ways in which the managers, with the advantage of the latest and 
best exi>erience, have planned the appliances and work of the station. 
Unlike the majority of tlie Gerimni stations, this is sui>])oi'ttHl and con- 
trolled entirely hy the Govermuent. It has the same governing board 
as the station at Tharand. As that station, of which Professor Fohhe 
is dir(‘ctor, was not pi*o\idcd with the desu-ed laud for garden and held 
experiments, and the Di-esdeu Botanic Garden as newly orgardzed 
included ample ground, an area of abont 8.75 acres (5.5 hwlarcs) was 
assigned to the new station. Buildings, inoluding b<»tanical and chem- 
ical laboratories, are being erected. An m-ea of 2.8 acres (1.12 h<'ctar<‘s) 
has b<‘en hud out iu plat§ for experiments on varieties, effects of ferti- 
lizei-s, and diseases of plants and thefr lU'cvention. One peculiar feature 
of the plat experiments is the plan for tests with typical soils of Saxony. 
For this pm^pose the soil of a measured area is removed to the d<4i>th of 
one meter and rephveed by tire special soils for experiment, which m-e 
brought from appropriate localities, Au apijarcntly nuitonn sandy 
or gravelly subsoil is thought to promise uniform drainage and wat(‘r 
sujudy from below. While these experiments are being made at the 
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station, others on similar small plats are to be carried out in accordance 
mth the same schedules ]>y farmers in different parts of Saxony under 
the direction of the station. P^xperinieiits in which the effe<*ts of fer- 
tilizervS and kindred ciaestioiis are to be studied under circumstauees 
which pro\ide for uniformity of soil, regulation of moisture, (collecting 
of all draimigc water for analysis, determination of meteorological 
(conditions, and physical and chemical study of the soil, and of coiuse 
accurate measurement and other desired examinations of the i>roduce, 
are also to be made in boxes of one cubic meter content. These are made 
of ceim^nt, lined with glass, the joints of which iii‘e closed with red lead, 
and arc furnished with tul>es at the bottom by which water may be sup- 
plied or removed, and the water table kept at any desired level. These 
boxes are surronuded by soil of the same character as that contained 
ill them, in order to make the tempiu'atiire corresiiond with that of the 
soil in its natural condition. Dec]> passageways betwei^u the vows 
of boxes make the management of the drainage tubes easy. Long 
thermometers running horizontally at different depths through the 
side of a similarly situated box of soil, serve for observations of soil 
temperatures. 

Dr. Wohltmann of the Agricultural Institute of the University of 
Ilalle desciibed a series of experiments conducted by himself and 
Dr. Schefder during 3 successive years in boxes somewhat similar 
to those above described. The object was to study the effects of ferii- 
lizers containing niti*ogen, phosphoric acid, and potash, singly and in 
combination, upon the growth of different i>lauts, and the gain and loss 
(ff plant food by the soil under conditions at once normal and capable 
of measurement and control. The paper was an abstract of a memoir 
just published, t and not only gave the plan and results of the exiieri- 
ments, but disimsbcd the experimental method, which is a modift(*atiou 
of that pr<)])osed by Prof. P, Wagner. Summaries of this and other 
papers presented at the m<‘etiug will be published in the Experiment 
vStation Eecord. 

Dr. Gerlach of the Halle Experimtmt Station described several sets 
of exi>eriments wdiich were instituted as part of a series, the object of 
which is to work out a laboratory method for determining the defi(*ien- 
cies of soils in plant food. Attention was first given to phosphori<» 
acid, hi tbese experiments the effbrt is being made to find a solvent 
which will extract from the x)hosphoric acid of different soils quantities 
similar to those which plants can utilize and thus affbrd an approximate 
measure of the available as distinguished from the total amount of 

*In viaiting this station in company with the writer, Dr. Gilbert of Eothamsted 
referred to the difficulty experionrod there in getting boxes which wiU not leak, and 
in iilling them satisfactorily with earth. After trials with different materials gin zed 
Ctirthcnwaxe was tiually decided upon. 

tBerichte a. d. physiol. Laboratorinm nnd d. Versuchsanstalt d. Landw. Instl- 
tuts d. Univ. Halle, 8, 1891. 
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pliospliorii* acid iu the soil tlms treated. Plants Avere ^»vo\vii in <ylin- 
drical ]>ots (Waf*:uer’s) coiitaiiiiin,i» samples of the soils to be studied. 
The effect of phosi^luitic fertilizers, as measured by the iiu'rease oi‘ yield 
Avhen they Av^ere ai)plied, \vas <*omx)ared Avith the amounts ot*])hosi)h()vie 
acid extracted by a<^eti<*, taitarie, oxalic, and (*itric a(*ids and tluur wsalfs. 
From several luindiA^d ex'periiuents wlii(‘h lane been conducted durin^i' 
3 years with some sixteen typical soils, it ai)])ears that a 3 ])er (♦ent 
solution of citric a<*id generally serA'cs to indicate the anioiint oi‘ phos- 
phoric acid aA^ailable to plants. There are, however, exeej^tions Avhicli 
are not yet exxdained. In the course of the discussion of the paper, 
Professor Orth of Berlin, Avhose studies of soils are Av^ell knoAvn, 
remarked xii)on the need of detailed study of the ]diysical and geological 
characters of the soil, and of the physiological habits of the plants 
as well. It w'as explained both by I>r. Gerlaeh and by Professor 
Maercker that the results tlms far obtained are regarded as tenta- 
tive, and no final (conclusions are yet made. They h(>]>e, however, by 
their studies, wiiich embrace^ not only the geologi<*al, ]^hysi<*al, and 
chemical (iiara(d(u*s of the soils, 1 ait also their agihailtural (‘haiacters 
as shoAvii by ])ast and iiresent exiau'ience and (cx])erim(mt, to A\ork out 
a reliable inetluul for such soil aimlysis as they are noAV atteniptiug. 
They coutemxdate extending the hupiiry to otluu* soil ehmumts of jdant 
food, as potash and nitrogen, ruckleutally Professor JMaerckcT stated 
that the Wagner method of ixit culture had proven very satisfactory. 
Parallel exi)eriments had been made in ordinary earthen i)ots Avitli 
results Ai hi(ii agreed in the main with thovse obtained iu the Wagner 
(cylinders. 

Another line of study with r(der(mce to the needs oi* soils and the 
lb(*ding ca])acities of ])lants, namely, the groAving of ])lants w'ith diffbr- 
CMit fcrtiliz(‘rs and analyzing the ]>rodu(*(*, was im*s(»nted in a ])aper 
by Professor Lmbscluu* ot* the Agrumltiira! lnstiiut(‘ of the Universiiy 
of <4()ttingen. This gave tlie results of a s(U‘i(‘s of (^\]mrimenfs whi(*h 
luiAT been iu operation ibr sev(*ral yemrs iu the experimental garden ol* 
the institute, Difteivut jdats of laml were treat (xl with nitr(»gen, phos- 
phoiie a(id, and potash compounds, singly, two by two, and all thre(‘ 
together. In the eroi)S Avhieh grew n])on them the (puintities of the same 
elements Avore determin(»d. Although the results thus far obtaiiuxl do 
not w’aiTant broad generalizations, Professor Liel)scher ho])(*d that smdi 
would be obtainable by furiher proscHmtion of the impiiry. 

Professor Hdlriegel addressed the meeting upon (piantitative A’ege- 
tatioii experiments and indhidual factors of groAvth. Tie laid s})e(*ial 
stress upon the imp(*rtance of IniAiug the conditions of exi)erimenti 
under control, and so regulating them that while the i)articular factor 
iu (xtiestioii should be ada])ted to the purpose of the ex})eriment, all tlici 
others should be favorable. Iu this way and in this w^ay alone (*an 
exact studies of the effects of individual factors he made. Ho dAvelt 
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iipou the errors and e^ils result from iie.i?Iect to observe this 

priiicixde, aud at the same time pointed out th<^ great ditti(*iilties in 
observing it proi>erly. He also urged the <laiiger of hasty inl'ereiiees 
and the need of re])eating experiments. 

Dr. ISForgen of the ITalle Station (*itedthe results of extended ex])eri- 
eneeaml exp(‘riment in the d(deetion of adulterants, (sspeeially liedonda 
phosphate, in Thomas slag. The determination of loss on ignition is 
often li(dpful, a loss of 0.5 to 1 per eent indicating adulteration. The 
specific gravity method of Loges is also valuable, but instead of 
]>otassio-mereuri(* iodide solution lor detecting Itedouda phosphate, 
Dr. ]\rorgen re(*ommended broniofiu'in (sp. gi*. 2.0). Tlu‘ method of 
liieht<n* for sei)arating Itedoiida phosphate from Thomas slag by dilute 
soda solution is ex(*ellent. Five per cent solution of <*itri<* acid dis- 
solves Thomas slag, but not Iledoiida phosphate*. The method of 
•Jauts(*h and »Se]ni(*ht is one of the bcvst tor quantitative determinations 
of Thomas slag. 

Dr. Olnss ot the Halle Station cited some interesting e\perim(*uts 
on the use of hydrofluoric acid as an antisepth* in tlie nuuntfaediire of 
alcidiol. It ])revents souring aud promotes the fermentative action of 
yeast in a very marked degree. 

Dr. Wiltarth of the station at Beniburg (Uwribed a germination 
np]>artdus for testing seeds, especially of sugar beets. It consisted of a 
brass si<*\'<*, the bottom of whudi Avas covered with muslin. On this 
were phuu*(l the s<»eds and over them another piece ol* muslin was laid. 
This latter was <M)vered by a layer of sand, which was kept moist. 

Ih*ofessor Driide of Dresdt»n and others gave the results of ex]>eri(mee 
with fungicides on potatoes afiected by Perononpora 

A ]mper whi<*h excited <*spec'ial intensst was on<* by Dr. (Gilbert on 
root tubercles and tin* fixation of atmospheih* nitrogen by idants. It 
was a ]>relimiuary n(dic<* of methods and results of a large number of 
exjKU’iinents at Hothainsted with animal and perennial legumes gro\\ a 
in steriliz<‘d sand and in rich soil, withoiif iiitrog<‘nous fertilizm'S, and 
with ami without inoculation hy microlx* se(‘<ling. A number of photo- 
graphs showed the d<*\(‘lopmeut of the plants and of the root tulu^rcles. 
The inoculated plants had abundant root tiiben'Ies, grew \igorously 
without nitrogenous fertilizers, aud gained largiMpiantities of atmos- 
idieric nitingen. The (mnnectiou between this aeipusilion and tin* root 
tnbevclos was ])erfeetly evident, thus confirming observations of other 
exi>eiimentors. Esiiecial attention was <*alled to the <levelopment of 
root tubeivlesatdiftcwnt periods of growth <>l*the plants and to marked 
ditlereuces between the annuals and perennials. The author has fiir- 
nished an abstract for the Experiment Stn»tion Iteeord. 

In the dis(*ussion whicdi followixl the reading of Dr. (lilbert^s iiajier, 
Professor Ilellriegel, who was the first to show the connection between 
the root tuberides and the fixation of nitrogen aud whoso results it was 
one purpose of Messrs. Lawes and Gilbert's experimeuts to confirm^ 
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citefl some of Ms o^ni observations on tlic root tubercles, and ur^ed 
that a gi*eat deal of ev])eriinental study would be ne<Hled before tbeir 
nature and a<*tion Avoiild be fully understood. To illustrate the jn'oeti- 
cal upplii*ations to be made of the iuforiiiatiot» already j>ain(‘d, lu‘ <*it<Hl 
some iiistam*es of notable increase of leguiuiiions crops, whitdi had been 
effected by si)readiiig sand or other vsoil from fields where legumes had 
nourished in small quantities over ground where the same legumes were 
to be grown. This is simply a practical api)li(*ation of tlie methods of 
inoculating the roots with tubercle microbes, which have brought su<*h 
remarkable results in exi^eriments on a small scale. y<*ienco has thus 
far taught that the chief uses of tillage and manuring are to regulate 
the moisture and temperature of the soil and to provide pr()i)er food tor 
the plants grown upon it. This reveals another means for in<‘r<iasing 
the growlh of our ero])s, namely, the fuiiiishing of bacteria to enable 
the plants to provide tluunselves with nitrogen from the aii*. 

By request, Protessor Atwater of tMs Offi<‘e gave an account of tlu* 
agricultural experiment station enterprise in the United Wtates, — 
[W. O. A.] 



ABSTRACTS OF PCBUCATIONS OF THE A6RIC0LTCRAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


CoxmecticxLt State Station, Bulletin No. 109, August, 1891 (pp. 40). 

JFEiiTrLiZEBS. — Tabulated analyses are given nf o7 samples of nitrog- 
enous superphosphates and samples of speeial manures eolle<*ted 
dimng the present year, and of 19 home mixtures. 

Of tlii‘ 57 hruiirlb [of nilro^ejious sun(*r 2 )hc)si)hatt*s] here re])orte(l, 14 art* ])elow 
their minimum guaranty in respect of one iiigredi(*iit, and 6 in respect of two ingre- 
dients. That is, one third of all the nitrog<»noiis sui>eii)hoRi)hates in our market con- 
tain less of one or of several ingredients than they are claimed to contain. * * * 

[Of the 38 special manuresl llhraudb are helow the maker's guarani y in resp(*ct 
of one ingredient, 2 in respect of two ingredients, an<l 1 brand is below in all three. 
' ^ ' A comparison of the average composition of these s])ecial manures ith 

that of the other nitrogenous superi>hobphates shows the Ibnner to contain on tlu* 
whole considerably more nitrogen, nearly twice as mu<*h 2 )otash, and somewhat less 
2 )hosi)horic acid than the ]att(*r. ^ ^ ^ 

(^>mparlng the home mixtures with the special manures it is seen tbit the Ibrmer 
<*ontam on the average (14 analyses) half of 1 per eent more uitrogem over 1.5 ]>er 
cent more i>hosphorie acid, and slightly more potash than the latter. 

The average < ost of the materials of whieh these mixtures w'ere made, delivered, 
was fi«34.82. To this must h<* added the cost of seref*niug and mixing. ‘ If 
the average cost of tin* mixed materials is ]>hiced at $37 per ton it will iirobably 
fully cover all exjiense in e'N eiy ease. 

On this basis of averages the home mixtures, (*ontainiiig eousider- 
ably more of both nitrogen and phosphorie acid and slightly more 
potavsh than the special maniues, have cost per ton, or 6.2 jier (*eiit 
more than the station’s valuation of th(‘ iiigredients; the special 
manures have cost •‘^^oS.TO, or 22.7 per cent more than the station’s 
valuation; and the nitrogeiwuis superjdiosidiates, Avhicli eontaiiUHl eoii- 
sidenibly less nitrogen and about half as mueb potash but somewhat 
more phosphoric acid tluin the S])eeial manures, have cost $33,97, or 29.7 
per cent more than the station’s valuation. 

Connecticut Stem Station, Bulletin No. 7, September, 1891 (pp. 16). 

Chemistry and economy or food, W. O. Atwater, Ph. D., 
AND C. D. Woods, B. S.— -This is a brief lesum^ of the results of 
inquiries carried on by the autliors lor a number of years. Detailed 
accounts of tliese investigations will be published in the Annual Report 
of the -station for 1891. Besides general explanations regarding the 
chemical composition and digestibility of foods, and the principles of 
food economy, the bulletin contains seven tables with data as follows: 
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(1) Peroontaft'es of nutrients, water, and refuse, and estimated i>ot(‘ni:ial 
enerpi'y in specimens of food materials (animal and vegetabU^) as 
])nr<‘linsed; (2) percentages of nutrients, water, etc., and <\stimatcd 
l)otential energy in tLe edible imrtion of speidniens of food materials; (*‘5) 
digestibility of nutrients of food materials; (4) jiropovlions of nutviejits 
dig(‘sted and not digested from food materials by liealthy men; (o) 
standar<ls for daily dietaries for people of diflereni elass(‘s; (0) iiidrients 
and potential energy in dietai‘i<‘s of diiferent people; (7) amounts of 
nutrients fnrnisbed for 25 cents in food materials at ordinary i)ri(*cs. 
Tbe ]»otentiul energy of tbe nntri<mls is estimated in ('aloiies. “The 
clicniical composition of foods is eom]»il(Ml from American analyses, tlie 
digestion exj)eviments are wlndly Euro])eaii, and the dietaries are both 
American and Eni*o]>ean. » » * E^ot far from dfty dietaries of sev- 

eral hundred people in in'ivate families and boarding houses, mostly 
in Eew England, have l)eeii collated, and the chemical analyses of quite 
a large number of auiimd foods — ^nieat, tish, oy^sters, and tin* like — 
have been made in tlie chemical laboratory of "\Vcsi(\van University 
and by this station since 1880.” 

l:itandard ra, actual (Jaily (Iktariea for jitoijlr of il[fer()tt 

[llW gnmm s= 3.5 <tnucp» or 0.2*J i»oimcla. 1 ounce 26.33 gr.nn'^. 1 pouiul tr)3.({ jir.uns.] 


Standards for daily diefarifis. 

Toit H al : 

(’Iiililreu, 1 to 2 years (Goiman) 

(’hiWn*n, 2 to 6 years (German) 

{’hilrtteiu 0 to 35* yoaira ((feiiuaiij 

A$;ed TKmum (Gemian) 

A jjjecl mail (German) 

Wranan at mwleivitework (Genmm) 

Mail uT uHMlemte (Gi^rmnn) 

Mon nt liiird work (German) 

ria> fair: 

JJam -wirli niwlerate ex<'reihe (Eunlisli). 

Aitire luiM»rcr (Egflisk) 

Laborer ut I mrd -work (Kiii^lisli) — ... 
Ai water: 


Man with light (‘Xeivise (Aiuerieuii) 

Man at nuMlentie work (Ani(*rieun) 

Til.m at hard work (Amerleuii) 

Actual diftarifs in Tniffd Stairs and Canada. 

Prtmeh.Canadum w’oiking jieople in Canada I 

Prein'li-l’anudianH, faetiay o)>eiati\eh, in MusHachii’ j 

setla I 

Other fa<*toiy operatives, nie<'haui<*s. etc., in Mahsa- i 

ehuhetts 

Glass hlowens, East Cambridge, Mahaaelnibetts 

E.u'tory oiM^Kilivcs, hoarding housis Ala.ssachnsetta ... 
Well.t(edo private family. Coimecti- ^ food iwrchawd.. 
cut ( food eaten 

Collegt* students from Northern and | ' 


College football team, fotnl eaten 

Aleehaiiieh. (nmehinists), Conutsdieiit 

IMiU'hiiiist, UoHton, M.is^aeluisetts 

Teamsters, marble workers. »1c., at hard work, Masaa* 

elmsetts 

13riekmak<»rH. MansiudiusettH 

U. S. Amy ration 

TJ. S. Navy ration 


1 Protein. 

Xntrienfs. 

-p.i. 1 Caiho- 
|h.vhates. 

Ti>t.»l. 

Pol en tied 
entu’gy 
of uutrl- 
ents. 

Grams, 

ffratUh, 

Grams. 

Grams. 

Cal. 

28 

til 

75 

140 

765 

35 

40 

200 

205 

1.420 

75 

43 

323 

443 

2. 010 

SO 

50 

200 

300 

1,800 

' 1H0 

68 

3.30 

.31b 

2,475 

02 

44 

400 

336 

2. 425 

118 

50 

.300 

074 

3,0.35 

' 145 

100 

1.30 

005 

3,370 

no 

r>j 

531 

701 

3, 1 40 

, 130 

71 

50S 

705 

3,63<» 

j JS5 


.368 

824 

3 7,30 

1 SO 

80 

300 

4(H) 

2, 300 

100 

100 

300 

501) 

2, 815 

125 

125 

150 

700 

3, ,320 

130 

150 

500 

MHl 

4, OOO 

HKl i 

iOO 

527 

715 

3, 020 

118 

1 20t 

54!) 1 

b71 1 

, 4. (»30 

127 1 

IRC 

r>3i 1 

844 

4.430 

05 

132 

481 1 

[ 708 

3, 500 

114 

1.10 

522 ' 

‘ 786 

4,000 

120 

183 

1 407 

1 770 

4,145 

328 

177 

t 4(M) 

771 

4,080 

101 

204 

1 680 

! 1,015 

5,345 

1 138 

184 

022 

i 044 

4,825 

i 115 

103 

460 

738 

3, 875 

104 

136 

421 

001 ; 

1 3,415 

, ISI 

202 

557 

1,030 ' 

5,740 

' 105 1 

147 

3i)0 

031 1 

3,435 

1X2 1 

j 

2.14 

617 

1,033 1 

5,010 

t>34 i 

3G3 

82f 

1.443 

7,805 

ISO 

305 

1, 15u 

1,005 

8,8.30 

120 

161 

454* 

735 

, 3,8.30 

, 343 

384 

520 

847 

6,000 
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Illinois Station, Bulletin No. 17, August, 1891 (pp. 16). 

ExPEurviKNTS wiTn WHEAT, 1S9()-0U Vj. E. ^Morrow, M. A. (pp. 
1-9). — A rtH*()rd of experiments in (‘ontiiiualion of tlios(* of previous 
years, reported in bulletin Xo. 11 of tlie station (se<* Experiment Station 
lieeord, vol. ir, ]>. 273). The toples treated are(l) (jiiantity of seed, (2) 
time of solving, (.*>) depth of sowing, (4) eltVet of fertilizers, (5) test of 
varieties. With the exception of some of the fertilizer tests, the exper- 
iments wer(‘ nnnle on the fertile, dark-coloi*ed prairie soil of the vstatiou 
farm. The season was unnsiially favorahle for wheat. 

Wheat, qaantlty of need, — Xotes and talmlated data ave given for an 
e\])eriment on seven plats, 2 by 4 rods ea<*h, seeded at tln^ rate of from 
3 to S peeks i)er acre. 

Trials for o years iiidieatt* that variations in (oonnity of sotMl I»‘tweeii 1 and 2 
hushels pov aero have less (‘llVet on yh^ltl than other eonditionw have. In lH91the 
larj^est yield was from H peeks p(*r a<*re; in 1890, iroiii 4 and from 8 po(‘ks; in 1889, 
from 5 iteeks. 

In 1891 sowing? small keni<*ls ^‘‘ave it Jai*«:er yield than was o-htained ir<»m the samo 
weight of larger keimels, hut less than from the samo umnhor of larger kernels. The 
kernels in the eroj) from tin* small seed were approximately as large as those from tlio 
larger s<*e(l. 

In two trials no injury resulted tVom rolling <lrilled wheat soon after sowing. 

Wheat, time of mwing, 

Th<» yields of five plats, sown at intervals of 10 or 12 days from S(‘pteml>pr 2 to 
Octolier 14, were all good [30,8-36.4 bushels per acre]. It is not certain that they 
were aileet<*d by the date of sowing. If the last-sown }dats he ex<*ex>ted, there was 
no a]»preciahle difference in time of ri}M*niiig, ami very lirtle including it. The 
quantity <)f straw and the unmher of stalks ]M‘r square foot d(*(Teased from the earli- 
est to the lat<*st sowing. The average length of heads and weight of kermds inereased 
ff’oiu the tirst to the last, exce]>t in the <*ase of the second sowing, w'hich was 
better than the third. In view of danger from the Hessian lly and of undue growth 
of straw, very early sowing is not advisablej and th<‘ danger to late-sown wheat 
from rejK^ated fr(*<*zing in winter or early spring makes it unsafe in this latitude to 
sow in October. 

^Yheat depth ofHoiriufp — Hcptcmliov 27, 1S99, in cacli of nine row8 
1 rod long: and 1 foot apart, HKSkcniclH of selected seed wheat wore 
planted. This is one k<u‘uelfor eaeh inch.^’ In eaeh plat of thre^e I'ows 
the wheat was covered I iindi, 3 iiudies, or 5 iiiehos. The yields dimin- 
ished with the iiUTeased d<*pth of planting. 

Wheat, effect of fertUken. — Notes and talmlated data are given for 
experiments with <‘oiinuer<^ial fertilizers and^ barnyard manure at the 
station and in fo.ir other lo<*alitiesin Illinois. At the statioji the yields 
where comniewdal fertilizers were used and the yields in 1801 on plats 
where eoinmen*ial fertilizers had been applied in large amounts in 1889, 
averaged somewhat less than those on unfertilized plats. The results 
of all the tiials witji eoinnier<*ial fertilizers on wheat at the station iiidb 
cate that suelJ fertilizers are not profitable on the black i>rairic soils of 
central Illinois, 
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Tiials at Flora, Odin, and Naslivillo show a marked increase in yield from use of 
kainyard manure; those at Odin and Kasliville, soin(‘ increase from tlio use of supei- 
pliosphate of lime, hut in general not cnougli to make its use profitahhs At lielh'ville 
neither ham j aid manuie nor superi>hosphateprodn<M‘d any cousid(‘rable ])eiec‘utago 
of increase in > add. At Floxa the idats with supei phosphate j iehhsl l<‘ss than those 
Tvithout an> feitilizer. In 'v lew of the results infoimer years, tii.als on a small Hcah^ 
with snxwrphosphate ot lime and cattle tankage are recommiuid<Ml for wheat on the 
light-coloied soils of southern Illinois. The value of hainyard mannie for th(*so 
soils can hardly he overestimated. 

Wheats tent of varieties , — A brief report its given on tests of li3 
varieties of Englisli cross-bred wheat and of 2 varietiOvS from. France. 
The indications were that with perlia])s two or three exceptions these 
varieties would mature too late to be desirable for Illinois. OampbeU’s 
White Ohaff wheat, a sx>ring variety from Canada, did not give i)roni- 
ising results at the station. 

DAILT variations in the 3irLK AND BUTTER PRODUCTION OP 
COWS, E. H. Farrington, M. S. (pp. 0-16). — Diagrams are given wJmdi 
graphically represent the variations in the yield of milk and in p<M’- 
centage and amount of butter tat from day to day for each of two (*o\vs, 
the variations in the night’s audmoruingV milk of onecow, and the daily 
variations in the mixed milk of three eoMs for periofls of from 40 to 
66 days, togtdher with the <laily variations in temperature. Thes<^ 
diagrams show for the cows under trial, the food and general conditions 
remaining constant, that, (1) there were usually very eomsiderabh^ 
changes in the yield of milk of the individual cows, and the ])er(*entage 
of butter fat in the same from day to day; (2) cows r<M*ei\ing the same 
food differed from each other as to the amount of this \'ariatioii ; (6) the 
variations from day to day in the morning’s and evening’s milk consid- 
ered separately were greater than iuthe mixed milk for the day; (4) 
the mixed milk of several <*ows wasinore uniform in amount and in (|nal- 
ity than the milk of individual cows; and (5) “as a rule the niiinixw of 
pounds of milk was low vhen the mean daily temixunture was high and 
the number was high when the tem})erature was low.” It was noticed 
in the <*ase of one cow that “when she gave a smallmesv^of milk it had 
a per cent of butter fat below her average, and tin* largest milkings 
were of her richest milk.” The maxiimim, mininuim, and av(M*age daily 
yields of milk and of hutter fat fr*om May 1 to August 1 ai*e also tabu- 
lated for each of six cows. 

Iowa Station, Bulletin Ho. 13. May, 1891 (pp. 120). 

Experhient in feeding for milk, J. Wilson, G. E. Patrktc, 
M. S., C. F. Curtiss, B. S. A., E. Eaton, B. S., and 1). A. Kent, 
B. S. (pp. *'5-450). — ^This trial was made with eight cows and was 
designed to test the relative feeding value of corn fodder, corn silag<*, 
sorghum vsilage, and mangel-wur^jels. Each of these coarse tbddors was 
fed during a jieriod of 10 days, the intervening transition periods being 
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5 dayh e*ieli. The silage and com Ibdder wre fed ad libitum, from 40 
to 45 pouiKls of roots were fed per auimal, the grain rations were dif- 
terent for each cow, and clover hay was fed with ea(*h of the coarse 
fodders in varying amoxmts. Data as to the amount of ea<*h food con 
sumed and the yield and coniijosition of the milk are tabulated for ea<*li 
<*ow, and summaiies are given for the eight cows on each coarse tbdd<"r. 
In the case of four of the cows the production of mdk and of butter fat 
was largest when roots were fed^ two others gave the largest yield with 
corn fodder, and two with corn silage. About twice as much (dover 
hay was fed with the roots, however, as xvith either of the other coarse 
fodders. It is obviously impossible to gain an idea of the leal ehect of 
the different coarse fodders. The financial side of the question is not 
(*onsidered and the cost of the different feeding stuffs is not given. 

Tjbeat^cent of puisraoxTS diseases, L. H. PAmiEL, D. AaR. (pj). 
31-71, plates 10, figs. 10). — General explanations of fungous diseases of 
idants and their treatment, formulas for various copper solutions, 
descriptions of sprajring ai)paratus, and original and compiled notes on 
the nature and treatment of apple rust {Emtelia pirafa)^ l>ear leaf blight 
{JEntomosporium maculatum)^ plum rust {Pitceinia pninhS2>i)wscv)^ spot 
diseases of currants {Septoria ribis and Cercospora angidata)^ si)ot dis- 
ease of the cherry {Oylindrosporium padiy ap3)le S(*ab {Fmkladiim 
dendriHcumy strawberry leaf blight {Sphcerella fmganoiy potato rot 
[FhgtopMhora infeatam), and clover rust ( ETrowycc/? irifolli). 

Apple rust — Spraying with Bordeaux mixture and ammouiacal 
bonate of copper on two trees did not prevent the appearance of tlu» 
tungus in abundance, 

l^ipot diseases of currants , — ^Bordeaux mixture and ammouiacal carbon- 
ate of copper sprayed on the Blue IS’aples and ^Yhite Dutch curraiils, 
largely prevented iujiuy from spot diseases. 

Spot diseases of the cherry , — ^Ammoniacal carhouate of copper alone or 
following Bordeaux mixture was su<*cebsfully used tor this disease in 
siweral experiments. 

Clover rust , — ^This disease was first observed in the ro^\en of red 
<dover in August, 1890. Later it wus found quite abundant on the 
(‘iunpus and college faiiiu fc^o severely did it attack some of the ]>lants, 
(^specially the stem and leaves, that in toiu‘Mng the plants the hands 
became covered with brown spores.” 

Weed pests, L. H. Pamivcel, B. Aojr. (i>p. 72-75).— Brief notes oli 
ox-eye daisy {Ohrysayttkemum Leueayithemupiy hawkweed {Bieraeium 
anrayitiacumy Canada thistle {Cnicus arveyisisy horse nettle or sand 
briar {Solamm ewroMnense)^ ainny nightshade {Solanmh rostrahm), 
and dodder {Cuseuta tnfoUi) with a view to putting Iowa fanners on 
their guard against these pests. 

rKEJLIMIISABY BEPORT ON THE EXAMINATION OP SOlWCR SEEDS, P. 
11. Roles, B. S. (pp. 75-8C, figs. 7). — ^An examination of f he seeds of a 
iiumb<‘v of si>e<*ies (vf <*lovers and grasses purchased by the stalioiq 
10330*— Jlsro, 4-— —2 
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revealed tlie presence of sand, mixed grasses, and numerous \reeds in 
considerable quantities. 

NOTISS OW methods OB' CEOSS-POLLIWATION, F. A. SlEKINBJ (pp. 
874)2). — ^IVo methods of castrating the flowers of the x>lum were tried 
at the station in IbOO, as follows: 

“(1) Careful opening of the buds and picking out the stamens with a 
line pam of tweezers. This was a veiy tedious way, but the petals 
helped to protect the tender style and stigma. (2) The cutting or tear- 
ing off of the whole calyx which bears the petals and stamens, leaving 
the ovary unprotected. This was done by taking the base of the bud 
between the pi’oiigs of the tweezers, simply holding the bud sufficiently 
close but not pinching it, then by giving the tweezers an upward jerk the 
part of the calyx whidi bears the stamens will be removed.’’ 

The same methods were used on the cheny, and the second method, 
with slight variations, on the apple and rose. 

Suceessftd crosses were obtained by using the pollen of Kentucky 
blue grass on the female plant of Texas blue grass. “ In a white spoit 
of red clover artiflcial pollination was tried with its own pollen, but seed 
was not i>roduc€d.” Prom planting corn in an isolated part of the field, 
removing the tassels, and hand-pollinating the ears without covering 
better results were obtained than from covering the corn with sacks. 
Before sunrise was found to be the best time for applying the pollen. 

ITOTES ON INSECTS, H. OSBOEN, M. 8., AND H. A. GOSSAKD, B. H. 
(pp. 95-116, plate 1, figs. 10). — General statements regarding the iiqm’ies 
to meadows and pastures by insects, with suggestions as to means 
for their repression; notes on the tenderfoot leaf hopper {Diedrocephala 
moUipes), hurtful leaf hopper {BeltacepMlm immicus), JD. deliUs, destruc- 
tive leaf hopper {Ciendida ewiUosa), clover seed midge {Oecidompia 
legiminieoUt), horn fly {Mamatobia serrata), and apple maggot {Trypeta 
pomOHella)’, and directions for spraying orchards. Tire four figures 
illustrating the notes on the fitrst four insects named above a re original. 

Blossoms (rE(’HAED eeihts, J. L. Budd, M. H. (pp. 11 .5-118) 

“GHtre observations of the past 30 years on the praliies west of Lake 
Michigan sustain the proposition that the varieties of orchard fruits 
vary in hardiness of fruit buds and blossoms quite as much as they do 
in relative hardiness of tree. The proimsition can also be sustaine<l that 
the typical froudad tree has hardier fr’iiit buds and blossoms than the 
one that poorly withstands oiu* trying changes of summer and winter.” 
This is illustrated by references to a nruuber of varieties of apples, cher- 
ries, plums, and pear's. Attention is called to the fact that some of 
the Silesian and South Russian cherries have an additional provision for 
escaping untimely fr'osts in bearing two distinct sets of blossoms, one of 
which opens later than the other. In view of the accumulating evi- 
dence that ft’uit trees are not likely to be self-fertilized, the author 
advises the alternating of r arieties in*the lou s oi‘ orchards, with sinn'inl 
attention to difibreuces In the time of blooming. 
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Some observations on oontajiinateb water sdppet for live 
STOCK, M. Stalker, V. 8. (pp. 118-120). — Observations by the author 
on sickness among farm animals caused by drinking impme water are 
cited to enfoice the desirability of attention to this matter on the part of 
hu'mers. 

Iowa Station, Bulletin Bo. 14, August, 1891 (pp. 73). 

Effect of food upon quality of milk, J. Wilson, D. A. Kent, 
B. S., C. F. Curtiss, B. S. A., and G. B. Patrick, M. S. (pp. 123-142).— 
In this experiment as to the effect of rations containing different 
amounts of protein, fat, and carbohydrates on the composition of the 
milk, four cows were used, three being grade Shorthorns, and the 
other a grade Holstein, all of which had calved within from 14 to 
44 days previous to the experiment. The difference in the relative 
amounts of nutrients was brought about by feeding com-and-cob meal 
containing 3.24 per cent crude fat, 9.66 per cent crude protein, and 76.17 
per cent carbohydrates (exclusive of cellulose) in the dry matter, vs. 
gluten meal containing 11.88 per cent fet, 21.58 per cent protein, and 
56.08 per cent carbohydrates in the dry matter, the coarse fodder being 
the same in kind and amount at aU times (12 pounds corn fodder and 4 
pounds clover hay per animal daily). The experiment extended from 
March 22 to June 9, and included three 21-day periods, separated by 
transition periods of 10 days each. 

OowsHos. 21 and. 22 each received daily in addition to the coarse 
fodder, 124 pounds of com-and-cob meal in the first period, 10 pounds 
of gluten meal in the second period, and 13 pounds of com-and-cob meal 
in the third period. The order was reversed in the case of cows 33 and 
65, 10 pounds of gluten meal per animal being fed in the first and third- 
periods, and 124 pounds of com-and-cob meal in the second period. 
The uneaten coarse fodder was weighed back, but aU except the com 
fodder, a small quantity of which was left, was eaten clean, without 
regard to the kind of grain fed. The milk of each cow was sampled 
every morning and evening, the samples being preserN'ed for firom 4 
to 7 days and the solids determined in the composite samples at the 
end of that time by a gravimetric method, and the fat by the Babcock 
centrifugal method. The analyses of the milk, therefore, represent 
the average comxmsition of the milk of each milTriTig during the entire 
period instead of the composition on any particular day. 

Tlie analyses of the com-and-cob meal, the gluten meal, and the milk 
and statements as to the total amounts of food consumed, the total 
yield of milk, of solids, and of butter M, and the pounds of M per 1,000 
pounds of solids-not-£aft^ are tabulated for each animal in each period. 
From these data the total amounts of nukients in the grain raknits con- 
sumed during each period (the onJ^ variable food) have been calculated 
tor each animal, and these, together with the total yields of milk, and of 
tht during each la-riod au«l the avwage composition of the milk, ace 
given in the following table: 



Reroril of vavli animal lier panod. 





f<>r#»g(>ing taWe sliovrs Ih.ii mImm) fho glnleii lural, <‘Oi3laii»ii»g 
anioinif s of protein nnrl lat, vrn^ f5pr1 tliere -sras an in(*rea8e botli 
ill ili(‘ pemMiingi* of total soliils mulfa-( and. in tiH‘ total ataoniit of tat 
l>roclu<*e<I dui‘ing the iK^rioil in the ease of every (*o^^ . \Vhile there were 
slight eliangesinthe peri'eutageof solids-not-fat. these changes seemed 
to be independent of the ibod, for in the case of e\ eiy cow except ]S'o. 
.*>3 there was a steady increase in the percentage of solids-not-fat from 
the beginning to the close of the experiment regardless of the changes 
made in the grain food. The propoiiion of the fat to tlie solids-not-fat 
was noticeably larger with gluten meal. This would seem to be a ease 
of a one-sided increase of the fat, such as has been previously noticed 
in a few isolated cases only. The increase in the per(*entage of fat when 
the cows were (*hanged from the corn-and-cob meal to tbe gluten meal 
amounted in some instances to 0.01 and 0.70 per cent; and when they 
were changed fi‘om gluten meal to (‘orn-and-cob meal there was a 
decrease of from 0.54 to 0,82 per cent iii tbe fat. The interest of tbe 
subject renders additional data for a larger number of animals very 
desirable. 

OiXF-FEEDma EXPERIMENT, J. TTlLSON, C3. F. ( 'iTiTTSS, B. S. A., 
I). A. EiJNT, B. S., AND <T. B, Patrick, R. (pp. 143-151).— A com- 
l)arison of whole milk and skim milk for young calves. Poto calves, 
two Shorthorns and two Holsteins, a bull and a lieifer of each, were 
used for the trial. They varied in age fr‘oni 33 to 64 days, and were fed 
Irom April 1 to June 30 — \)1 days. Bach day the milk from three cows 
was divided into two equal parts, one half being divided ecpially 
between tbe two bulls, and the other half set for 12 hours and then 
skimmed, and the skijn milk fed to the two heifers. An attempt was 
made to make the skim-milk ration approximately equal to the whole- 
milk ration by adding 1.5 pounds of ground flaxseed i>er day to the skim 
milk of each animal. All of the calves rei*ei ved grain (a inixtiire of equal 
]>arts of ground oats, ground barley, com meal, and wheat bran) and 
(*lover hay in addition to the milk. The amount of these was the same 
for each calf, and was increased with the growth. The rations fed and 
gains made during periods of 15 days, together with a summary for the 
days’ feeding, are tabulated. Bming the whole ex]>eriment the 
gains on the whole-milk ration wei*e. Shorthorn 178 pounds and Hol- 
stein 234 pounds; and on the skiin-milk ration, Shorthorn 155 pounds 
and Holstein 171 pounds. 

The best results as to gain came from the whoje milk, hut taking all tilings into 
considoration we regard the outcome of the expi‘i iment as quite* favorable to the 
shim milk and flaxseed ration. If the calves were to ho judged hy their oouditiou 
as to thrift aaid general appearance, omittiug the test of the scales, the verdict 
would be iu favor of the skim milk and flaxseed. » Heredity may or may 

not have figured in the results, hut if it did it was against 1 he skim-milk ration. 
Both skim-milk calves were in better condition than either of the others. At th<* 
end of the experiment the milk was tilken away from all of the calves and they were*) 
]>ut on pasture and equal grain rations. Here again the results were iu favor of the 
skim-milk eitlves. » » * 
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The cost of produeinjjf n pouud of ftdin (<>>.<1111 ilmg new millc at WX cents per 100 
pounds, skim milk at 16 cents per 100 poiiiids, gram at 1 cent pei pound, hav ai 
$6 pel ton, and flaxseed meal at 3i cents per pound) was 7 6 cents foi the tusb-inilk 
ration and 6 cents lor the sknn-milk ration. 

A PERDIKTO- EXPEBIMENT FOR MILK, J. VVn.SON, 0, 17. OnRTWS, 
B. H. A., D. A. Kent, B. S., O. E. Bi-TEiOK, M. H., and E. N. 
Baton, B. S. (pp. 162-161).— This is a record of a single i*ow from 
Fehruaiy 25 to Jnne 18. In the first 2^ months of this time com 
fodder, com silage, sorghum silage, and roots wei-e compai'ed, feeding 
20 pounds of eorn-and-coh meal per day with each coarse foddm ; 
from May Id to June 7 half the oorn-and-coh meal was replaced 
hy 7 pounds of bran and 3 pounds of linseed meal, and fed with hay; 
and from June 9 to IS this grain ration was reduced one half and fed 
with pasturage. The data showing the amonnts of food consumed 
and of milk yielded, and the compositoon of the milk are tabulated. 
‘‘ The substitution of bran and oil meal for half the amount of corn 
meal resulted in a marked increase in both quantity and quality of 
nulk, the increase in quality being stUl more than the inciease in quan- 
tity.” 

Pia-EBEDINO- EXPERIMENT, J. WiLSON, 0. F, CURTISS, B. S. A., 
D. A. Kent, B. S., and G-. E. Patrick, M. S. (pp. 162-1C5).— This is a 
record of the food consumed and the live weight gained by a sow and 
her litter of seven pigs for 153 days. The principal food was ear * 001^1 
and Celled com, supplemented at different times by ground barley, 
linseed meal, com-and-cob meal, and bran, all of which were soaked 
before feeding. The sow and pigs together gained C26f pounds live 
weight, and consumed 2,032 pounds of grain during the tidal. The 
cost of the rations is not given. 

Reports on bntomolooioal work, H. Osborn, M. S., and H. A. 
O-OSSABD, B. 8. (pp. 166-180, fig. 1). — ^The following siunmavy of this 
axtiole is taken fri>m the bulletin : 

The clover seed caterpillar (^Grapholitha inierstinetana), which has been ahumlani 
and destructive, is described and figurcMl m different stages, ami the comdiiKiou 
reached [from observations cited] that enttmg the cloror and Hturhig it while the 
caterplUara are still in the clover heads, results in the entire destruction oi the insect . 

Experiments with hopper-dozers for grass leaf hoppers show that this method can 
he used very snecessfuUy in capturing the insects [especmlly while immature] ; that 
the simplest form (a flat sheet of sheet iron) was most satis^ctory ; 1h«it one applica- 
tuon resulted in adding 84 per cent to the crop of hay on a plat experimented on, and 
in one experiment leaf hoppers were captured at the rate of 876, OOt) })or acre. 

Kerosene emulsion for plant lice was used once with poor success, but later an 
application of a good emulsion by thorough methods resulted in oomplotc success. 

Orasshoppers are mentioned as troublesome this season and the repoits of Bocky 
Mountain grasshoppers (^Colopienm spreUie) referred to. No present damage to Iowa 
is apprehended from this latter species, and methods of controlling the common 
native species when numerous are discussed. 

The flavescent clover weevil flaveacena^ is found abundant at Ames. Its 

distribution is referred to and its method of work described. Information regarding 
its occurrence in other parts of the State is requested. 
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The wheat-bull) worn \M€iim/iyza amnUana'l lias orrurred in niodtTatemnnbcrs, Imt 
abundant parasites [Coelimus meromyzce, and two nndotermined s]k*« losj luiMi b*vn 
found to attach it at Ames, and its serious mnltipliraiioii is not cimMiIoUMl pi obabb'. 

Directions for making kerosene emulsion and arsenical solution's aie briefly gi\ on, 

EREEDINO of OECHARD and OARDEN FRriTS, J. L. Budd, M. H. 
(pp. 181-190). — ^The experien<*e of the author and otlier fruit growers in 
Town and other States of the NorthA^est is cited in support of the fol- 
lowing i>i*oi)Ositions: 

( 1 ) In the States west of Lake Michigan no important atlvaiues hare been made 
in the gicatworkof adapting finite to our pecnliar climate and soil by grorrmg 
seedlings from the varieties introduced firom southwest Em ope, nor fimn their seed- 
lings originating in the Eastern or Southern States. 

(2) Our ralnable seedlings of the orchard and garden Iruits have come firom the 
^ aiieties introduced from east Europe or north Asia and from our native species. 

<:») Methodic crossing and hybridizing have given in the past and promise to give 
ill ihe near futnre more valuable and certain results than we can hope for tiom 
<bsnic<‘ breeding from intermingled varieties and species. 

BvU‘l‘ nctti's are given on the following crosses of apples made at 
the station during the past 4 years: Grosses mad^ 4 years ago . — Silken 
Leaf with imllen of Osceola, Eoman Stem, and Longfield; Department 
Cross -vritJi Osceola and Scott Winter. Grosses made 3 years ago . — 
IJeautiful Sweet with Garden Apple, Ostrokoffwitli Ben Davis, Depart- 
ment Cross with Ben Davis, Antonovka witli Wythe, Little Hat with 
Eoman Stem, Anisovka with Autumn Strawberry, Pyms Toringo with 
Wythe, Pyms Eingo with Duchess. Grosses made H years ago . — 
Duchess with Towa Keeper, Eawles Janet, Eoman Stem, TaJlman Sweet, 
Ben Davis, and Boone Grab; Iowa Keeper with Wythe; Wythe with 
( U'iines Golden, Eoman Stem with Wythe. The .seedlings ft'om the last 
three crosses are not at all promising. 

A:t APHTHOUS APPEOTION AMONG DAISY COWS OP THE STATE, M. 

Stalker, V. S. (pp. 191-195). — A brief account of observations on a 
disease which has recently appeared among cattle, especially milch 
cows, in southeastern Iowa. The symptoms are stated and suggestions 
made regarding treatment. I^e disease seems to differ in some respects 
from the forms of aphtha previously described. The cause has not yet 
been investigated. 

Kansas Station, Bnlletin Ko. 80, July, 1891 (pp. 46). 

Bxpebiments with wheat, 0. 0. Geoegeson, M. S., H. M. Oot- 
teell, M. 8., and W. Shelton (pp. 1-46).— These include experiments 
on (1) methods of seeding, (2) effacte of character of seed, (3) effect 
of top-dressing with plaster and of spring harrowing, (4) single varie- 
ties vs. a ndxtore of varieties for seed, (5) effects of pasturing wheat. 
(6) continuous cropping with wheat, (7) rotation experiments, and (8\ 
test of varieties. Acconnts of previous experiments with wheat may 
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Im* IouihI in j>nn<*(ins Xos. 7 jukI 11 ol tlio stnfion fsp<‘ E\]m^] iiinMif 
tioii Herord, vol. 7, j), 2M, and rol. n, p. 1510). 

In tli<‘ liisl-naiiKMl J1 a<* 3iin*h oj’ Iln^so o'qjmnieiils Ih<‘ pints wd’o oIH*-l\^dlt^<*lh 
acre in extdil, measurint* 38 1L».^ (j61eet; with bat te^^ ext.e}itiows not loss than livo 
^n.ils^ore subjected to the same troafinent, and the oonolnsions are based on the 
a^ oras»e yi<*ld of the ^i^ o. Plats tlins similarly treated are not i>laeed bj the sid<* of 
each other, but. as far as the formation of the land will permit, they are placed along- 
side of and in dlternation with the plats with whose treatment or uon-treatmont they 
are to be «'Oinpared. X space of 2 feet in width separates them along the sides, and 
at the ends a turning row of 12 feet in width separates adjoining series. 

The land was believed to be quite even in fertility. 

Methods of seeding (pp. 8-6). — ^The methods of seeding tested were 
(t) liroadcasting, (2) by shoe drill with press wlieels, (3) by shoe drill 
without press wheels, (4) by lioe drill, (5) by roller drill, (6) listing, and 
(7) cross-drilling, each of the methods being tried on five different plats. 
The land was a clay loam and had been used for oats in 1890. Fivi^ 
l>ecks of Zimmerman seed per acre were sown on all except the listed 
plats, where ff'om 3 to 4 peeks per acre were used. The results ar(‘ 
tabulated for each method, and a summary" is given of all the trials, 
•‘Broadcasting gave the best yield of all, followed closely by the plats 
seeded with the roller drill. The broadcasted plats had a good stand, 
though not so even as the stand on the drilleil ])lats. It is worthy of 
note that these same two methods of seeding, viz, the roller drill and 
1>roadcasting, gav’e also the best results in last year’s oats experiments.” 
The results where the shoe drill and the hoe drill were xised were 
practically identical.” There was no perceptible advantage from cross- 
dialling. The lowest yield occurred where the wheat was listed. This 
is believed to be largely attributable to the large amount of rain. 

Effects of charaeier of seed (pp. 7-9). — ^The effects were studied on 18 
plats of using common,” “light,” “heavy,” and selected seed, and seed 
from wheat cut while in the nulk. 

Tbe common seed was the wheat as it came firom the thresher— simply cleaned 
fr(»m <*h4iff and htraw. It weighed 63 pounds per struck bushel. The light seed 
as taken from the screenings obtained by running the common seed through the 
I aiming mill, aud consisted chiefly of small with some shriveled and crackeil seed. 
J1 weighed 58| poiiinls to the struck bushel. The heavy seed consisted of the 
bi^Hi grade tliat could be gotten by running the common seed through the fanning 
mill. It weighed 64i pounds to the struck bushel, 

[The yield per acre and the weight of the wheat per budiel are tabulated for ea<‘li 
kind of seed.] Taking the common seed as the standard, which may fairly rt‘])- 
rebent the character of the seed nsuaUj' sowm by our farmers, this experiment show b 
ii gain in the yield by the use of better seed, whether obtained by grading it wdth a 
fanning mill or by selecting choice heads and taking the seed from them. On ihe 
contrary, a loss is entailed by the use of seed cut too early, or light and inferior seed. 

Effects of top-dressing wheat with piaster and of spring harrowing (])]). 9, 
10). — ^Brief tabulated notes on the results of applyin;? 400 pouiitls of 
plaster jter acre to vheat, and of harro-wing wheat in the spring (April 
12) when the plants were 8 to 10 inches high. The plastei- showed “ no 



marked od the peld;'’ and ihe s]>iiai* Hits 

ease a decided disadvantajie to th<‘ crop/’ 

Kinyh /w. a mirtior of raneftea for mrd (x)p. 10,11), — On sevcji jdals 
ZimmeitMini, Bu(*keyej and lied May varieties v'ere sown alone and in 
mixtures of twos and of all tliree. The tabulated results show that in 
each (*ase the yield where two varieties were mixed was larger than the 
average yield of the same two varieties when used alone. Thus when 
Zimmerman and Buckeye were sown singly the average yield wavS 
38.41 bushels, but when a mixture of the two was used the yield was 4»‘> 
bushels per acre, etc. The lowest yield (39.33 bushels) was where a 
mixture of the three varieties was sown, being lower than the average 
of these three varieties when sown singly. 

EJfeets ofj)(o*furhuf trlienf (pp. 11, 12). — Trials of wheat sown Septem- 
ber 15, on hfteen idats, on five of which (*ows were pastured in October 
and November, and on five others in Ajuil, showed an average gain oi* 
1.5 bushels of wheat per acre on the plath not ].>astnred over those 
pastured. '’Whether the food obtained by pasturing will equal tlic 
value represented by this difim*enee in yield, can not be determined on 
so small a scale. This pasturing of wheat is an important practical 
<piestion. Many farmers i>lace no small dependence on the food that 
their wheat fields furnish in fall and s]n‘iug, and cattle mil occasionally 
even run on the wheat all winter.^ It is suggested that a wet clay soil 
would be more liable to iujiuy from this practice than a dry one. 

Continuous cropjping with wheat (pp. 12, 13). — ^The yields of wheat on 
an acre of medium heavy loam land without manure of any kind, are 
talmlated for each year since 1889, when the experiment was c*om- 
menced. Excluding 2 years when the crop was winter-killed, the 
average yield per year has been 29.27 bushels. The yield in 1891 was 
39.75 bushels. 

Rotation experiments (j)p. 13-19). — ^The plan is given at considerable 
length of two series of exi)erinieuts in rotation, with wheat as tb(* 
basis, with a view to ascertain what system of cropping will yield the 
best returns.*” The yield of wheat Ibr 1891 is tabulated. As this is 
llie first year’s croj) of one series and the setmnd of the other, no special 
itder<*st attaches to rcssults as yet. 

Test of mrieties (p]). 19-46). — ^Data are given for 240 varieties of 
wheal tested at the station during the pavst year. Arrangements have 
been made by which photographs of the heads of the varieties tested 
will be famished to all who may desire them, at a cost of $2.50 for the 
entire set. 

Kansas Station, Bulletin Ko. 21, August, 1891 (pp. 28). 

Second repoet on pungi-icides for stinking smut of wheat, 
W. A. Kellerman, Ph. I), (pp. 47-72, plate 1).— An account of experi- 
ments vdth fungicides for stinking smut of wheat {THkf la fastens mul 



226 


2’. h’itiei\ in «*oiitimiation of tliost* rejMirtod in Bnlletin No. 12 of tlie 
station KviiMiini'iit Htiition Kecord, vol. n, p. 220). Ri^ferenoe is 
also made to eiperiuients ou oat smnt, reported in BuUethis Nos. « and 
35 and tlie Annual Eeport of the station tbrlt^89 (see Experiment Station 
Record, toI, i. p. 216, and vol. n, x>p. 340 and 638). The bnlletin is illus- 
trated nith a plate sho^dug smutted and sound heads of wheat. The 
land used for the experiments reported in this bulletin was upland soil 
Used the previous season in expenments on oat smnt. 

The seed used was artiflciallj surnfft-d. Tt was plai (>(I in a I>ox and a large (|iiiin- 
tiiy of more or less hrohen smntted gr.«n added, and the whole was thoionghly 
stin ed w ith hoe and shovd till the grains were black with smut . Without farther 
inepai.itiuw this wasusedfiirthe alternate untreated plats. ’ TheTaiiulion 

lu amonut ol smut on these plats was eiimiuims. and the re.isou for it is not folly 
known; yet the f.ut tlut all the untreated plats weie planted with the dull su«- 
tessivtdy may 8i< ( oiinT tor at least some of The vatuition. since the smutted grains 
are of much less sjieei&c gravity than the sound ones, nud wonld he sown in giester 
ahnndauce the in arer the seed box was empty. 

Different methods for trciiting the smnt were tried on 93 plats, each 
containing 0.04 of an acre; the alternate plats remained unti'eated. 
Bordeaux mixture, ean celeste, copper sulphate, copper acetate, copper 
nitrate, copper chloride, mnrcnric chloride, potassium bichromate, and 
“ Wai'd’s Seed Manure’’ were used in difterent forms and applied, with 
one exception, during 24 hours. Hot water at temperatures varying 
from 138° to 127° P. was also used, the seed being dipped from 5 to 15 
minutes, and cooled in water at ordinary summer temperature, in an 
iee-salt mixture or in 10 per cent CnS 04 solution. The results as indi- 
indicated by the yields of smutted and sound grain on both the treated 
and nntreated plats, are stated in a table, and those on a number of 
jdats are illnstrated by diagrams. The following treatments destroyed 
all the smnt and gave a yield of grain greater than the average of 
the two adjacent nntreated plats: Copper sulphate 0.5, or 1 per cent 
solution, 24 hours, or 0.3 per cent solution 12 hours, limed; copper 
acetate 0.5 i>er cent solution, 24 hours; copper nitrate 0.5 per cent solu- 
tion, 24 hours; hot water 137®, 136®, or 131® F., 5 minutes, cooled in 
water of ordinary snmmer temperature; 136®, 135®, or 128® F., 10 min- 
utes, cooled; 129® P., 15 minutes, cooled ; 130®, 129®, 128®, or 127® P., 10 
minutes, cooled in 10 per cent solution OnSO,. In a considerable number 
of eases the yield on the treated plats was mnch greater than would 
be expected by merely rqjlaeing the smutted heads by sound ones. 
'Whether this extra increase is due to an increase in the percmitage of 
seeds germinatiag or to an increased vigor of the plants from the 
treated seed, has not been determined. 

In general the results of the experiments reported in this bulletin 
condnn the conclusions diawn fr'om previous experiments. 

TlieBtmkuig smut of wheat is effeotnally preyented by tceatiiig the seed with 
water at a tempeiatnxe of 131° F., 15 minates. For idieapndsB as well as for 
greater eiBcienoy (withont iitiuiy to seed), this is rernmmended over all other 
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tuugiiides. ^ot onlj h tbc ;)iild iiii i«..isecl on amount tqtial to the portion 
dpstioveil tiiiiit hut in in-.iil\ dll i Un te is an extia lui lease, uaually much 
beyond tbih amount. 

Eeutacky Station, Bulletin No. 34, Angost, 1891 (pp. 23). 

CoaraiSRCiAii PERTiLiZEBS, M. A, acoTXiLL, M. S. — popular 
(liscushum on fertilizers and their use; analyses of 67 samples of com- 
mercial fertilizers, inclnditig bone, offered for s.nle in the State during 
1891; and the schedule of ti-ade values of fertilizing ingredients. 

Kentucky Station, Bulletin No. 35, S^temher, 1891 (pp. 16). 

Experiments with wheat, M. A. Soovbll, M. S., aiid 0. L. Cur- 
tis (pp. 3-14). — ^This is a report of the third year of expermients with 
wheat, the same sou (a blue grass soU) being used as tn the previous 
experiments. The experiments of previous years were reported in Bul- 
letins Nos. 21 and 30 of tire station (see Experiment Station Eeeord, 
vol. I, p. 218, and vol. n, p. 227). The season was on tire whole a favor- 
able one for wheat. 

Test of earieties (pp. 4-10). — ^Tabulated data are given for 31 varie- 
ties of wheat, 21 of which yielded over 23 bnshels of wheat per acre. 
The weight of wheat per bushel ranged fiom 57 to 63 pounds with the 
different varieties. Egyptian (33.5 bushels) and Canadian Einley (32.25 
bushels) gave the largest yields. The station offers to distribute, in 
small quantities, seed of any of the varieties tested. Several of the varie- 
ties have been tested for the past 3 years. The tabulated yields of 
these varieties show that “the Egyptian wheat has made the highest 
average yield for 3 years; then come Hunter White and German 
Empem'.'’ 

different methods of seeding (pp. 10, 11), — ^A tabular statement is given 
of the results of a comparison of drUling and broadcasting wheat, in 
each case at the rate of from 0,5 to 2 bushels of seed per acre; and 
also of drUling 5.5 peeks of seed per acre at depths of 1, 2, 3, and 4 
inches. The latter tests were ineondurive. Where j&nm 0.6 to 1.25 
busliels of seed were used per acre the results “were very much in 
favor of the drilling ; ” but with 1,5 and 2 bushels of seed the yields were 
better with broadcasting than with drilling. 

Test of fertilisers (pp. 11-14). — ^A continuation of the experiment with 
fertilizers for wheat, using the same kinds and amounts as in the 2 
previous years. “ The results are the same as they have been for the 
last two seasons— that fertilizers, whether used in combination or singly, 
have no effect upon the yidd of wheat. On the same lands, for com, 
potatoes, hemp, and tobacco the results of potadi fortilizers show very 
■favorably.” 

Experiments with oats, M. A. Soovsiiii, M. S., and O. h. OuETia 
(pp. 14-16).— Tabulated notes on 23 varieties of oats. “ But one variety 



yield<Ml al>ov4‘ iO ]m<liio1s, \i7, <To1<l<‘n ^ ‘ ^ 

ofh««r \«*notiPs ;sip}<le<l ]>rjng l>u^li**I}5i|, WeVli 

ainl Finrl> DiilvO^a |:V> huhheN|;’ A <M)nii)aris<>ii of tho 
yMds of iri \ari<^ties, whi<*]i hav<* been t<*Ktetl Ibi 3 siiocehsivo years, 
shows that '■'• the Barley oats aial Early Dakota oats have made the 
best average, both ot* '^^hi<*h we eonsider good standard varieties.’’ 

Hassachnsetts Hatch Station, Meteorological Bulletins Hos. 32 and 33, August 
and September, 1891 (pp. 4 each). 

A daily and monthly summary of obseivations for August and Sep- 
tember at the meteorological observatory of the station, in charge of G. 
1). "VTaruor, B. S. 

Minnesota Station, Bulletin Ho. 16, April, 1891 (pp. 12). 

The oomwox scab of sheep, O. LuG-aEU, Pn. D. (pp. 7/>-84, figh. 
7). — Popular descriptions of s<*ab mites, espe<*ially that causing th(‘ 
(*oinmon scab of sheep {Fsoro 2 )t€s comnnotis, Aar. ovis)^ directions tor 
treatment, and formulas for a number of sheej) dips. Special reference 
is made to the i)ubli<*atioii of this Department entitled Animal Para- 
sites of Sheep (see Experiment Station Beeord, vol. ii, p. 79), from which 
siv of the figures illustinting the bulletin are taken. 

Minnesota Station, Bulletin Ho. 17, August, 1891 (pp. 24). 

:Mt< 4BATORY LOCUHTIS O Ml]SrNE5=tOTA IN 1891, O. Lutoer, Ph.'D. 
(pp. 87-108, figs. 15). — ^Ac<*ounts of observations and experiments by the 
author in the Bed Biver Valley, illustrated descriptions of the Bi)eky 
Moimtain locust {Coloptenm spretufi)^ lesser migratory locust {Melam- 
phiH atlantia)^ and pellueid locust {Cannutla pelhieUla\ and suggestions 
m to remedies. Statements regarding the ovipositing of the Eoeky 
^Mountain locust and the legislation needed in Minnesota against locusts 
are quoted from Bulletin Ho. 8 of the station (see Experiment Station 
Beeord, vol. i, p. 230). Tlie observations of 1891 agreed Avith tbos(‘ 
nuwle in preAions years in showing that the ploAring of land after tht* 
eggs liiiA^e been deposited is an eifet-tive meaiis of repression. Hopp<M‘- 
dozers Avere used with good I'esults. The following species of insects 
were observed to prey upon the locusts: Bed mite {Tmnbidiimt locmta- 
rum)j blister beetle {Epkauta pemsylvanica), ground beetle {Calosomu 
ealidum)^ Fusimachm sp., and wolf spider {Fhydippus trlpuncMuB). 
Previous reports on inAmsions of loexists in Minnesota may be tbund in 
Bulletin Ho. 8 (see Experiment Station Beeord, a^oI. i, p. 230) and the 
Annual Beport of the station for 1888 (see Experiment Station Bulletin 
Ho. 2, part ii, p. 92). 
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IVEmnesota Station, Btilletin No. 18, September, 1891 (pp. 24), 

Koras OJN STliAAVBEUKlES BASPBEBKIES, ISOI, S, B. OkEKX, 

r>. S. (|)i>. 111-121). — JStraicberries . — ^TaLulated anti dest‘i‘i])tive notes on 
30 varieties. The leading varieties in jield and <iuality were AVarlield 
Ko. 2, Michel Early, Haverland, Bnbaeh Ko. 5, Park Beauty, Crawtbrd, 
{Sinister Gem, Jessie, TVilson, and Crescent. 

The Warfield No. 2 strawberry fertilized isith Mirhel Early the largest yiehl 
of any \ariet>' gro\sn. It yielded something over 90 boxes of berries horn one row 
160 leet long. This is at the rate of about 7,000 boxes per acre, 

[The strawberries tested] were cultivated on the matted-row system and Avere 
heavily mulched Avith straw as soon as the ground was frozen. This luulch Avas left 
on to retard the plants until the new growth commenced to look a little yellow. It 
was then drawn away into the rows from directly over the plants to allow them to 
push through. This method Ave IniA’e found A^cry satisfactory. 

Jiaspherrkx, — Descriptive notes on 11 red and 5 cap varieties. 
‘^Among the reds I would recommend Marlborough, Hansell, and <'uth- 
bert, and among the black caps, Ohio and Kemaha. Other varieties 
that should be in every garden, on a(‘count of theirproductiveness and 
sure bearing qualities, are Schaeffer Colossal and Caroline.^’ 
Eveecibeens prom seed, 8. B. Green, B. S, (pp. 121-12(>).— Brief 
accounts are given of experiments in raising white pine (Finm atrobm)^ 
Scotch pine (P. white spruce {Picea alha\ and Eui^opean larch 

[Larix europwa). The seed was sown in the latter part of April. 

The Scotch pine seed started A^ery strongly in 2 weeks. The white pine seed <Ud 
not start until 2 Aveeks after the Scotch, but the plants then grew with so much 
A’igor that these seedlings were in a '^lioit time as large as those of th<‘ Scotch pine. 
Only a fcAV of the white spruce seeds gcrmiimti'd, and they made a very ^loAV groA\th. 
" * The larch seed was damaged and only a small p(T cent of it grew. 

The Ibllowing suggestions are made ti‘om these experiments: 

(1) By following a few simple dm*cti<»nh it is a A’ery easy matter to glow ever- 
greens from seetih. 

(2) Evergreen seeds germinate r<vi<lily and the grt*utesl danger comes when the 
}>lants are >OTmg and growing fast. They are then liktdy to die if the weather is 
warm an<l moist. 

(3) The dampiug-ott* of evergreens in tin* w*ed bed may be grcatl> redu<*ed, if not 
entirely prevent4*d, by <*oA’criiig tbe bced bed with sand or oth(T mulch. 

(4) Moist land is not safe to Uhc for a seed b(‘d, and rhe hest seed b«‘d is a rath<‘r 
dry, sandy leaf mold. 

(6) Yonng e\ ergreen heedlings need pr<»teetion from the sun in > cry ln'ight t»r long* 
continued snniiy 'weather, both in snmmer and Avinter. This should be so arranged 
that the beds may be shn<h*d at pleusiuv. After ordinary rains tin* shades should he 
taken off and need not be put on again until the bed is AVell dri<^d off. 

(6) There is much more danger to <‘OJiiferous seedlings from Avarm moist weathet 
ilmn from long-continued drouth, but We can guard against danger from either by 
exercising a little care. 

(7; fck) very many s<*edliugb may be grown in a smaU bed that I think it will pay 
nurserymen and foresters to raise their own stwllmgs, although they grow very 
hIow1> the first Jew ,\ears. 

(?<) Probably 1 inch is al»ont the right depth at ^vhieh to sow < lie seed of hardy 
evergreens ha^ing large seeds, hu<*h tislhe pines and the Norway spruce. 
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■Notes ox xiin'E fruits, B. B. Gbeex, B. B. (pi>. 12(>-li{0, fig. 1). — 
Brief descriptive uotes on tlie sand cheny {Primus pumila) iuid the 
buffalo berry (IShe^herdia argentea), with accounts of experiments at 
tlie station. Tbe autbor believes these species capable of gieat 
improvement. 

SU3DIEE PROPAOATIOX OF HARDY PLANTS, S. B. GEBEN, B. S, (pp. 
130-132). — A. brief account of an experiment in propagating hydrangea, 
spiraea, barberry, Tartarian honeysuckle, and 11 varieties of roses. To 
keep the young plants fi'om vilting in the comparatively dry diiuato of 
Minnesota, pieces of burlap vere stretched over the beds. 

TUs was not laid lioii7ontally, 1)iit was inclined to the nunth, so that the noxthom 
edge was at least 1 foot above the bench, while the sonthem edge rested directly on 
the bench. Byputting this shade on about 9o’elooi: and leaving it on until about fi 
we could hcep the cuttings from wilting in the driest weather. It was also ibnnd 
that if the burlap was syiinged with water it had much greater cooling eiieot, and 
that compamtively little attention was necessary iu watering. 

Hew Mexico Station, Bulletin Ho. 3, June, 1891 (pp. 19). 

A PEELmmAET AOOOUXX OP SOME INSECTS INJUBIOUS TO PEUITS, 
C. H. T. Towxsbnd (figs. 8).— -Compiled notes on the following iusccth 
observed in Xew Mexico in 1891, with brief accounts of observations 
by the author and suggestions as to remedies: Vine leaf hopper (Typh- 
hcyba titis), codling moth (Oarpoeapsa pomonella), woolly louse of the 
apple {SehUsoneura laaipcm), oyster-shell bark louse (JlfytilaspfspoTOO- 
ntni), scurfy bark louse {Ohiotimpis fitrfwrus)^ apple tree tent cater- 
pillar {Clisioeampa americam), peach tree borei* (Samiina exitiosa), 
peach aphis (Myzus persicce), green June beetle {ATlorMna nitida), 
plum aphis {Aphis pmnifoUi), twelve-spotted diabrotica {Diabroti&t 
12puwstata). 

Hew York ComoU Station, Bulletin Ho. 29, July, 1891 (pp. 20). 

Cream raising by dilution, H. H. Wing, B. Age. (pp. 66-71).— 
This is a report of a second series of eapeiiments concerning the 
effects of diluting milk on the completeness of the creaming by setting. 
The first series, published in Bulletin Ho. 20 of the station (see Experi- 
ment Station Eecord, vol. n, p. 284), indicated that “instead of aiding 
the creaming, the addition of water, either warm or cold, was a positive 
detinment to the thorough separation of the cream.” 

In the experiments here reported trials were made with the mixed 
milk of the herd, and with the mixed milk of the five cows furthest 
advanced in the milking period, the milk being iu both cases diluted 
with one Italf its volume of water at from 98° to 134o P., and set in 
cans in a Cooley creamer at about 40° P. Compaiisons were made iu 
each case with undiluted milk set under conditions otherwise the same. 
In all the trials the pei'centage of fiit remaining in the skim milk was 
larger where the milk had been diluted. The milk of the five cows 
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somewhat advanced in the milking period creamed very imperfectly, 
only a little more than one half of the &t of the milk rising in the 
cream. When the milk of the.'.e five cows was heated to 135° F. 
before setting, part being snbsequmitly diluted one half with water at 
135° F. and paal; set undiluted, the creaming was more satisfectory 
in both cases, but the skim milk still retained 1.33 to 1.83 per cent of 
fat, and there wa.s no advantage &om diluting. The milk of three 
of these cows was then mixed with an equal amount of the milk from 
the herd and it was found that this mixture creamed nearly as com- 
pletdy as the herd milk set alone, the skim milk averaging only 0.49 
per cent of fat. ^‘In other words, while dilution with water did not 
in the least aid in the creaming of this obstinate milk, dilutiun with 
the milk of other cows made it cream almost as readily as did the milk 
of the other cows.” 

Reference is made to experiments on this subject atthe YennontSta" 
tion (hTewspaper Bulletin hTo. 3), which “ showed a marked advantage 
from diluting the milk with warm water” when the milk was set at 58° 
F.; and at the Illinois Station, as reported in Bulletin hfo. 13 of 
the station (see Experiment Station Record, vol. n, p. 404), in which 
there seemed to be an advantage from diluting Holstein milk but a 
disadvantage ficom diluting Jersey milk, although “in every case the 
addition of water caused the cream to rise more quickly than when 
water was not added.” 

The author summarizes the work done on this subject at the Hew 
York Cornell Station and concludes that “iu all of the trials we have 
made in dUnting milk we have never received any advantage what- 
ever from the water added; in fact in all the cases but one the addition 
of water, either hot or cold, has been a distinct disadvantage.” 

EKPBOTS OB' A DBUAY IN SETTING XTPON THE EB-BTCIENOV OF 

OBBAMiNG, H. H. Wing, B. Age. (pp. 71-76).— To study the effects 
of delay in setting milk on tlie th<»roughuess of the creaming and 
ehumiug, tburteen trials were made in which the creaming of millf set 
immediately after milking was compared with that of milk which was 
not set tor fix)m 45 minutes to 3J hours after milking and which in the 
mean time was either kept warm {820-95° F.) or allowed to cool; and 
seven churning tests were made of cream from milk which had reeeivwl 
the different treatments. The milk was in all cases stirred up just before 
setting and was set in Cooley cans in ice water. The data obtained in 
each of these trials are given in tour tables, and similar experiments at 
the Maine Station reported in the Annual Report of the Station for 
1890, part n (see Experiment Station Record, vol. m, p. 22) are cited. 
“It would seem that the conclusion from all these experiments must 
be that there is vmy slight danger of loss of M iu delaying the set- 
ting of milk for a considerable time after it is drawn, particulairiy if 
the temperature of the milk does not tall much below 80° F.” 
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C’OMPjLRISSON op the BABCOOK CENTEtPTJOAL MEXHOD 'WITH 
THE GEAVIMETBIO 3IBTH0I) OP MILK ANALYSISI, H. SnYDEE, B. S. 

77-80). — ^Data ai-e given on the comparison of the percentages of 
fat inrtieated hy the Bahcoek centiifiigal method and the giiudmetric 
(ashestus) method in 37 samples of whole milk, 48 of skim milk, 15 of 
buttermilk, and o of butter, duplicate tests being made in many 
instances. 

Of 55 determinations of the tat in whole milk by the Babcock method, 
the results of 23 differed from those of the gra^^metrie method by 0.1 
per cent or over, while only 7 diftered by 0.15 per cent or over, the 
largest difference being 0.2(5 per cent. Sixteen of the 77 determinations 
by the Babcock method in skim milk differed from the gravimetric 
I'esults by 0.1 per cent or over, the largest difference recorded being 
0.2 per cent. Tliree of the 10 determinations in buttermilk differed 
by from OJ. to 0.18 per cent from the gravimetric, and 4 out of the 5 
determinations in butter differed from the gravimetric by from 0.28 to 
0.7 per cent. 

KBLATION of PIBHIX TO THE EPPECirAI. OEBAMOG OP MILK, 
If. Snyhee, B. S, (pp. 81, 82). — ^The results are given of numerous 
determinations of the fibrin in the milk of several cows, made to 
ascertain whether a relation exists between the facility of the creambig 
and the content of fibrin. Measuring the fibrin present hy the volume of 
oxygen liberated when milk was shaken with hydrogen peroxide “it 
appeal's that thera is no definite relation between the amount of fat in the 
skua milk [thoroughness of the creaming] and the volume of oxygen 
}it)erated. The Ikt in the skim milk is the measore of the efficiency of 
the creaming process, and the volnine of oxygen liberated is supposed 
to be proportional to the amount of fibrin present; but the highest per- 
centage of tut in the skim milk is accomi«anied by as low a volume of 
oxygen as is the lowest per cent. It is evident that there are other 
fiictors of equal if not of more importance than fibrin that affecte<l the 
cmimiug process of Tne.se samples.” 

Sew Tork Cornell Station, Bulletin So. 80, Si^^nst, 1891 (pp. 40). 

Some PEELIMINAEY STOTHBS op the INPLtrBNOB op the eleo 
teio aeo light xtpon geebhhoxthb plants, L. H. Bailey, M. kS. 
(pp. 85-122, plates 2, figs. 7). — A. re<'ord of experiments hy the author 
in the winter and spring of 1890 and 1891 in a low, flat-ro<rfed tbreing 
house (20 hy (50 feet), designed for the growing of lettuce, i-ailishcs, and 
cuttings. 

The house is ventilsted entuvly Ironi the peak hy small windows hiugfd ,it the 
iulg(‘. It ifl heated by steam, tite riser running overhead and the returns all lying 
under the benches. This house was divided hy a tight hoard partition into two 
nearly e<iual portions for our purpose. One compartment was treated (« ordinary 
e»u<litioiUr-suulight hy day and dnrkneee l>j night— and llie oiiier li.id sunlight 
during the d.ay and electric light dining a pint or whole ol the night. In lU 



Ibe experiiiieut’s the lamp was suspended txom the peak ol‘ the house, the aie heing 
2^ feet ahoy© the soil of the heueh ovei which it was placed. * 

During the first winter (Jauiiarj to Ai>ril, 1890) w© used a 10 ampeie, 15 a olt, 
Hrush arc lamp of 2,CK)0 nominal caudle power. This was run all night — from dusk 
until daylight—from January 23 to Aprd 12. At fiist the light was started at 4: 30 
in the afternoon and ran until 7:30 in the morning, but as the sea.son ad\ auced the* 
run was shortened, until in Ai>ril it ran from 7 o^clock till 3. For the first 6 w eeks 
the light was naked, but during the remainder of the time an ordinaiy \\hite opal 
globe was used. 

The experiments were in three series, (1) with a naked light running 
all night, (2) with a light protected ivith a white opal globe and lain- 
ning all night, (3) with a naked light running a part of the night, 

Uxperments with a naJeed light running all night — ^These were with 
radishes, carrots, endive, spinach, cress, lettuce, and peas. 

^^The general effect of the light was to greatly hasten maturity, and 
the nearer the plants grew to the light the gi‘eaterwasthe acceleration. 
This tendency was particularly marked in the leaf iilants — endive, 
spimich, cress, and lettii(*e. The i>lants ‘-ran to seed^ before edible leaves 
were formed, and near the light the leaves were small and curled.’^ 

Details are given in notes and tables, and the results are illustrated 
TOth cuts of specimen plants from both the light and dark liouses. In 
the case of lettuce it was observed that the plants did not in(*rease in 
size uniformly with the increase in distance from the lamp. The lower 
and higher plants alternated somewhat regularly, although there was 
a general progression in height. ^^This alternating elevation and 
depression is perhaps due to the concentric bands of varying intensity 
of light which fell from the arc and which are caused by the uneven 
burning of the carbons.^ 

In the case of endive it chanced that tbr a time two rows grew par- 
allel to each other in the light house, but one stood in full light while 
the other was shaded by an iron post 1.5 inches in diameter.^^ -At the 
end of 2 months the plants in the row exposed to the full light aver- 
aged 49.6 grains in weight, while those in the shaded row averaged 93.3 
grains. 

In the diixk house im average plant of the santo ag© weighed 575 grains, jiml it 
was larger leaved and darker colored than those grown in the other compart- 
ment. * » 

The yonng radish plants [on the highest bench] were strongly attracted by the 
light, and in the moniiiig they all leaned at an angle of from CO^ to 45- towards the 
lamp. During the day they w'ould straighten nj), only to reach for the lamp again 
on the succeeding night. This was repeated until the roots began to swell and tlio 
})lant became stiff. As the plants grew, the foliage became much curled, and tJjc 
amount of this injury was in direct proportion to the nearnebb to the lamj). Vhobc 
nearest the lamp (within 3 to 6 feet) were nearly dead at the expiration of 6 v eekb, 
while those 14 feet away showed little injury to the leaves. - 

The follo'wing fignree represent average weight in ounces oi rad- 
ishes in the light and dark honses respectivdy; l^tire plants 0.1* and 
iOSaC— JiTo. 4 3 
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0.31; top, 0.08 and 0.14; tubers, 0.07 amd 0.16. The percentages of 
inarketable tubers vere 27 and 78. 

The table fibows that tbe crops obtained in the dark or normal house were about 
twice as large as those in the light compartment. The entire plants and the toi>s 
were almost half lighter in the light house, and the tubers were more than half lighter, 
while the per cent of tubers large enough for market was as 9 in the light house to 26 
in the dark house. And it should also be said that the ayerage size of the tubers 
graded as marketable was less in the light house than in the other. * * * 

A chemical analysis of samples of radishes from the light house (in both full light 
and shadow) and the dark house gave the following results: 


Saiuiilos. 

Ash. 

Potash, 

KaO. 

Chloro- 

phyll. 

1 

Total 

nitrogen. 

1 

AJbuiui- 
noid ni- 
trogen. 

Amide 

nitrogen. 

Alhuiui- 
noids (al- 
buminoid 
hr. X 6.25). 

Light house, full 

Light house, in sliaUow ....... 

Bark house 

Per et 
3.84 
3.76 

n.26 

Per et. 
0.38 
0.34 
0.15 i 

Peret. 

6.22 

6.12 

5.02 

Peret. 

1.36 

1.38 

1.34 

Peret. 

1.24 

1.20 

1.01 

Peret. 

0.12 

0.12 

0.33 

Peret. 

7.75 

7.60 

0.31 


These figures show that ihe ]»laiith under the eleetiie light had reached a great er 
degree of maturity than those* in the normal or dark house. * * * 

[Dwarf peas were grown on t\\ o benches, one of which shaded about half of the 
other.] In the shaded ijortion the peas were larger and more productive than those 
in foil light, although the latter were farther ft'om the lami). The average heights 
of plants were as follows: Light house, in full light, 4.8 inches; light house, in 
i^ade, 6.3 iiu^hea ; dark house, 5.8 inches. The 2 >lauts in the light house, particularly 
those in direct light, blossomed about a week in advance of those in the dark 
house, and they gave earlier fruits, but the productiveness was less, being in th(s 
ratio of 4 in the light house to 7 in the dark house. The decrease in production was 
due largely to the fewer number of peas in each pod, for the numher of fruitful 
pods produced in each case was ns 7 in the light house to 9 in the dark house, mil 
there were many seedless pods in the light house. lu other words, the produc- 
tion of pods (or fiowers) was about the same in both houses, but the plants in the 
light house produced only four sevenths as many seeds as those in the dark compart- 
ment. 

The question wbetliCT the injury was due totbe electoic light itsdf or 
to continuous light during the -whole twenty-four hoars, was tested -with 
Taiious plants. At forst seedling radices were covered with pots dar- 
ing the day and esgposed to the deckie light for about 12 hours at 
night. These made a slender and sickly growth, assuming a faint green 
color, and died in 3 or 4 weeks. 

“The experiment was now conducted upon a larger scale, and at a 
time when the hours of sunlight were about equal to the hours of elec- 
tric light. A tight wooden firame was placed upon the soil of a bench 
at one end of the light house. This foame was provided -with a tight 
cover which was kept onduringtheday andremovedat night.’' Radish 
seeds planted in this manner, both in soil and in pots, germinated and 
made a very rapid, spindling, and nearly colorless gro-wth for a slioit 
time, but in 3 or 4 weeks the young plants were all dead. Similaj? 
results were obtained with lettuce, beaus, com, and potatocsi 
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Another series of tests was made by covering well-established plants in the beds. 
A tight bos, 18 inches bqaaie and 1 foot high, was placed over certain plants dnring 
the daytime, and was removed at night and placed over contiguous plants of the 
same ^d. Thus one set of plants received only electric light and one only sun- 
light, and inasmuch as both were co\ ered during half of the twenty-fonx hours, any 
error which might have arisen fcom the covering itself (as lack of ventilation and 
increased heat) was eliminated. February 7 certain radishes in the light house 
which had been planted 3 weeks were covered. In 8 days some of the plants which 
were covered during the day were dead and the remaining ones were very weak. 
At the same time those which were covered during the night had made a better 
growth than they had before, and better than contiguons plants which had not 
been covered. An examination of the leaves of the plants receiving only the 
electric light showed th-^t they contained no starch and very little or no chlorophyll. 
February 8 two lots of beans and radishes were planted in pots snnk to their brims 
in the soil between the radish rows in the light house. One lot was covered during 
the day and the other during the night, as above. Germination was the same in 
both lots. February 25 the daylight beans had made a stocky growth of 3^ to 4> 
inches, while the electric-light lot had made a weak growth of 8 to 9 inches. Had- 
ishes behaved in a similar manner. March 3 the leaves of the electric light beans 
began to wither, and both beans and radishes were dead March 10. The daylight 
lots continued to grow thriftily. 

Similar experiments with plants of German ivy (Smecio scandem)^ 
carnation^ begonia^ and peas also showed the mjnrious effects of the 
electric light. 

The above experiments show conclusively that within the range of an ordinary 
forcing house the naked arc light running continuously through the night is ii^uri- 
ons to some plants; and in no case did we hndit to be prohtable. But the fact that 
the light hastens maturity or seed bearing suggests that a modihed light may be 
useful under certain conditions. 

Exj^erimmts with a protected light running all night 

Early in March, 1890, an ordinary white opal globe was placed upon the lamp, and 
for 5 weeks experiments similar to those already described were conducted. The 
effect of the modified light was much less marked than that of the naked light. 
Spinach showed the same tendency to run to seed, but to a much less extent, and the 
plants were not affected by proximity to the lamp. Lettuce, however, was decidedly 
better in the electric light house. Badishes were thrifty in the light house and th<^ 
leaves did not curl, but they produced less than in the dark house, although the dif- 
ferences were much less marked than in the former experiments. These second seiies 
of experiments can scarcely he compared with the former ones, because of the greatei 
amount of sunlight which the plants received in the lengthening days of spring. 
The figures obtained &om radishes, however, may afford a practically accurate com^ 
parison because of their rapid giovih. 

The following figures representtheaverage weightmouncesof radishes 
in the light and dark houses, respectively: Entire plant, 0.29 and 0.33; 
top, 0.12 and 0.11; tubers, 0.17 and 0.22. The percentages of marketa* 
ble tubers were 89 and 94. 

The loss due to the electric light averages from 1 to 5 per cent in the different 
comparisons, while the loss occasioned by the naked light was from 45 to 65 per cent. 
It is also noticeable that while the tops or leaves were lighter under the naked 
lights tbey were heavier under the modified light than those of uoimal plaut*4; and 
this is lutf^restiug iu connection with the fact that lettuce did hotter under t}>^ 
modified light than in the dark hoijfse, * « » 
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Hie eairots (Sboiihoru Scarlet) ga\e indifferent results. They did not appear to 
be affccied greatly even by the naked light vhen growing directly opposite to it 
and but 8 or 4 feet away. Cariots leipiire such a long period of growth that the 
iirbt good picking was not obtained until the end of the experiment in April. Th(‘ 
plants therefore grew under both the naked and protected lamps, ' * Tlw^ 
figures [given in thi^ artich*] show that the plants which grew directly in fiont of 
the lamp were but little inferiin to those which stood 10 or 12 feet awray, or even 1 o 
those in the dark house. IJfo other plant in our expciiuicnts has withstood the elec- 
tric light so well. 

Experiments with the nalrd light rtoinbig a part of the night . — ^^From 
January 16 to May 1, 1891, the experiment was conducted niuler new 
conditions. The arrangement of the house or compartment remained m 
before, hut the lamp was connected with a street-lighting system and the 
light ran but a few hours, and never on moonlight nights. In this test 
we used a 10 ampere do volt 2,000 nominal candle power Westinghonse 
alternating current lamp.’’ The plants experimented with were rad- 
ishes, peas, lettuce, and a variety of onianumtal idants, mostly tuli]>s, 
\erbenas, petunias, iirimulas, heliotropes, and coleus. 

These ornamentals were mostly named one-coloied varieties, and they w'ero grow ii 
to enable us to make ob&er\ atious toncerning th(‘ uifiuence of electric light upon 
color. In this experiment the lighting of the compartments was reversed during 
the last month in order to eliminate any error which might arise from any minor 
differences in the temperature or other conditions of the two portions of the house. 
[A detailed tabular record is given of the dates and houis of lighting.] 

Of radishes, the White Box and Cardinal Globe were grown. The foliage w'uk 
noticeably larger in the electric light house, as it had been under the modified light, 
but the tubers were practically the same in both bouses, and the date of maturity 
was the same. Kotw'ithstanding its greater size, the foliage in the ligJit houbi* 
showed some signs of culling, 

American Wonder and Advance peas were grown, and in every case they were 
larger and more fruitful in the daik house. The electric light did not increahc tbe 
size of leaves, as it did in the radibhes. 'Flu* rehultb «ire similar to thobo oiituincd in 
1X90. 

The lettuce, however, wasgreatly bcnchteil by the electiic light. Wehad found that 
under the protected light the lettuce had made a better growth than in normal cini- 
ditions, but now it showed still greater diflereucc. Lettuce of two varieties— Lan- 
chreth Forcing and Tennis Ball or Boston Market— was grown. * * Throe 

w'eeks after transplanting (February 5) both varieties in the light house were folly 
30 per cent in advance of those in the dark house in size^ and the color and other 
characters of the plants were fully as good. The plants had received ar this time 
70i hours of electric light. Just a month later the first heads were sold from the 
light house, but it was 6 weeks later when the first heads were sold from the dark 
house. In other words, the electric-light plants were 2 weeks ahead of the others. 
This gain had been purchased by 161f hours of electric light, woith at current 
prices of street lighting about $7. 

This lettuce test was repeated and was watched very closely when the lami) 
transferred to the compartment which had fonnerly bcim kei)t under normal condi- 
tions. The same results were obtaineil, and the differeneeb in the two crops were so 
marked as to arrest the attention of every visitor. The electric light plants were in 
every way as good in quality as those grown in the dark house; in fact the two 
could not be told apart except for their different sizes. 

[In another experiment where I^andicth Forcing lettuce wab grown] the eleotric- 
Ught plantb were upon the benches 44 dayb before the tixbt heads wero sold. Duxlug 
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IMi!. time llieie were 1*0 in I In rli<l not run. moltlieie liadbeenjiiit 

hours of electric light, w*orth abimt $3.50. In oitlei to compute the cost of grow 
*ng lettuce bj the avl of the electric light, is nete^s^ai^ to hno-n how fa i the 
ioflnence of the light w ill <--\i<*iid. This we <lo not km>'v\ , but tin* lamp e:s.erted this 
influence throughout a house 20 li,> 30 feet, and the results were as well marked in flu* 
most remote part as they weie near the lamp. 

The resultei obtained from lettn<‘e biiggest many questions, all of which must bt* 
answered by esqierimeiit. We need to kno\s it there is aii> pai tic ular time rathe 
life of the lettuce plant when the light has a predominating iniiueuce ; if a mild light 
is as good as a strong one; if the failure of the light duiing the inooiiliglit nights is 
a serious drawback; to what di'>tauee the influence of the light extends 5 if the same 
results can be obtained by hanging the lamp over the house instead of inside it, 
and by that means lighting several Rouses at once; if other plants can be jirotitably 
forced by moans of electric light. In aH the^e directions, and many others, we are 
]danning experiments for the coming years. 

The influence of the light upon products eness and color of flowers was found to 
vary with different species and diffeient colors rrithin the same species. Several 
named varieties of tulips gave iuteiesting results. " "VSTien these came into 

full flower, it was found that in every case the colors were deeper and richer in the 
light house; but the colors lost their intensity after 4 orb days and were indis- 
tinguishable from those in the dark house, 'fhe plants in the light compartment 
had longer steins and larger leaves than the others; and theie was a greater number 
of floriferous plants in the light . The tulips were grown at a distance of 10 and 12 
feet from the lamp. 

Verbena flowers near tlie light wore uniformly injured. * » * Scarlet, dark 
i(h 1, blue, and pink flowers within 3 feet of tho light soon turned to a grayish white, 
and this discoloration was noticeable to a distance of 6 and 7 feet. The plants 
] doomed somewhat earlier in the light house than in the other. 

A few fuchsias were grown in both hoxo^es. Those in the light house were about 
8 feet from the lamp, and they flowered 3 <lays earlier than the others. The colors 
were not changed. 

Heliotropes of varioub-named varieties standing 9 and 10 feet from the lamp did 
not appear to be affected in any way. 

White ageratnms stood at 3 feet from the lamp. The flowers soon tnined brown 
and sere. Those in the dark house remained white three times as long. 

Chinese primulas at 7 feet from the light were not affected, but th<»Be 4 feet away, 
especially the lilacs, were changed in color. The lilac was bleached out to pui^e 
white wherever the light struck squarely upon the flowers, hut any portion of the 
flower which chanced to be shaded by a leaf or another petal ivtained its color for 
a time and then gradually became duller. * ' 

Petunias were much affected by the light. The ])ln!its were much taller and slen- 
derer in the light, even at the farthest corners of the house, and they bloomed earlier 
and more xirofusely. ' ' ^ White i>otunias were not changed in color by the 

light, bjat purple ones quickly became bine, especially near the lamp. * * * 

Coleus plants of various colors were placed at different distances from the lamp 
March 31. After 2 nights the plants w ithin 3 feet of the lamp were much affected. 
Keds became yellow, browns turned green, greens lost their brightness, and dark 
purple became glossy black. [Plants farther away from the light changed color 
more slowly.] 

[Ohser\-ations upon the duration of flowers of various colors and species in both 
houses are tabulated.] Perhaps the most noticeable feature of these flgtures is the 
lack of uniformity in duration imder similar eonditious. Neither the distance from 
the lamp nor the hours of light received by the flower appears to determine the 
duration. The longevity of the flower is probably determined more by the vigor 
and general condition of the plant than by the variations in the amount of light, 
although this subject i-^ one which dciiianclH closer investigation. 
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jXunieioris aiix.uiioia(.‘t6i jeadiugb iihuk* upon JtpiebeiilatiTo plants duTing 
1890-91. A lecord of the groTvth of two petunia plants, alike in all respec ts, is given.] 

The average growth per hour is as follows: 

With electric light, 8 to 11 p. m., 0.0416 inches; 11 p. m. to 8 a. m., 0.0243 inches; 
8 a» m. to 8 p. m., 0.0312 inches. Without electric light. 8 to 11 ]>. m., 0.0234 inches; 
11 p. lu. lo 8 a. m,, 0.0225 inches; 8 a. m. to 8 p. m., 0.0234 inches* 

The greatest growth took place when the eleitric light was Inirning. 

In aU these experiments with ornamental plants it was noticeable that ihe light 
exercised a very injnrious effect within a radins of about 6 feet. Bet\% ecu 6 and 8 
feet the results were indifferent, and heyond that point there was usually a notice- 
able tendency towards a taller and straighter growth, and it seemed to us that at 
distances of a dozen feet or more the flowers were more intense in color, particnlairly 
when they first opened, There was usually a perceptible gain in earliness in tbe 
light house also. Ou the whole, I feel that it will be possible some day to use the 
electric light in floricultural establishments to some pecuniary advantage. 

Ea^eriments elsewhere. 

The first experiment to determine the influence of electric light upon vegetation 
was made by Herv^-Mangon in 1861.* This experiment showed that fclie electric 
light can cause the production of chlorophyll or the green color in plants, and also 
that the light can produce heliotropism, or the phenomenon of turning or bending 
towards the light. 

In 1869 Prillieux t showed that the electric light, in common with other ailiilcial 
lights, is capable of promoting assimilation, or the decomposition of carbon <li(>\ide 
and water. 

[The only other important investigations of the subject from a horticultural stand- 
point appear to have been those of C. W. Siemens in England, and P. P. Deh(h*ain in 
France.] Dr. Siemens’s experiments t may be divided into two series ; in one series 
the lamp was placed inside the greenhouse and in the other suspended over it. 

[In his first experiment a lamp of 1,400 candle power was need. The foliage of 
melon and cnenmber plants placed within 3 or 4 feet of this lamp was much 
injured. When the plants were removed to a distance of 7 or 8 feet they showed signs 
of recovery and made new leaves.] In general all plants which were exposed to 
normal conditions during the day and to 6 hours of electric light at night “ far sur- 
passed the others in darkness of green and vigorous appearance generally.'^ The 
flavor was folly as good in the electric-light fruits as in the others. These results 
were supplemented by a larger experiment in the winter of 1880-81, In this case 
a lamp of 4,000 candle power was used, and it was placed inside a house of 2,318 
cubic feet capacity. The light was run all night and the arc was at first not pro- 
tected by a globe. The “results were anything but satisfactory/^ the plants soon 
becoming withered. At this point a globe of clear glass was placed upon the lamp, 
and thereafter the most satisfactory results were obtained. Peas, raapbemes, straw- 
berries, grapes, melons, and bananas fruited early and abundantly xmder continuous 
light— solar light by day and electric light by night. The strawberries are buid to 
have been “of exe^ent flavor and color,'' ahd the grapes of “stronger flavor than 
usual." The bananas were pronounced by competent judges un&nrpasbedm fla vor," 
and the melons were “ remarkable for size and aromatic flavor." Wheat, barley, and 
oats grew so rapidly that they fell to the ground from their own weight. The ben- 
eficial influence of the clear glass globe was therefore most marked. ^ ^ 

In the other series of experiments Siemens placed an electric lamp of 1,400 candle 
power about 7 feet above a sunken melon pit which was covered with glass. The 

*Compt. rend., 53, 243. 

ICompt. rend., 69, 410. 

IProc. Boy. Soc., 30, 210, 293. Bep. British A. A. S., 1881, 474. See also abstract 
in Mature, 21, 456 (Mar. 11, 1880), and an editorial in the same issue. 
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light was niodihe^ hy a pIpai* ulass ulob**. In Ihe ]»if mid ]dants of innstard, 
pan<itb« tuiniijs^ heaus^ cucainbera, and nielouh wpit-^plcu <‘<1. Ihp Jigiit lau (» hours 
piu‘h night and the phmis had sunlight duiiiig the day. In all eases those plants 

exposed to both sources of light sho\\ed a decided superiority in vigor over all the 
others, and the green of the leaf was of a dark, rich hue.” Heliotropism was 
observed in the young mustard plants. Electric light appeared to be about half as 
eftt*ctive as daylight. A great difficulty experienced in this experimeut was the ffim 
of moistui*e which condenses on greenhouse roofs at night and obstructs the passage 
of light. The light was at one time suspended over two parallel pits nearly 4 feet 
apajpt, and the effect was observed upon plants under the glass and in the uncovered 
space. In all cases the growth of the plants was hastened. Flowering was ha stened 
in melons and other plants under the glass. StrawheiTies which were just setting 
fruit were put in one of the ints and part of them were kei>t dark at night whfle 
others were exposed to the light. After 14 days, the light having burned 12 nights, 
most of the fruits on the lighted plants ^‘had attained to riptmess, and presented a 
ri< h coloring, while the fruit on those idants that had been exposed to daylight only 
had by this time scarcely begun to show even a sign of redness.” He concludes that 
a lamp of 1,400 candle power produced a maximum beneficial result on vegetation 
at a distance 3 meters (nearly 10 feet) above the glass, hut ''the effect is nevertheless 
very marked upon plants at a greater distance.” 

At thejclose of his experiments Siemens was very sanguine that the electric light can 
be profitably employed in horticulture, and he used the term “electro-horticulture” 
to designate this new application of electric energy. * ^ * 

Deh^rain^s experiments* were conducted at the Exposition d'Electricit^, Paris 
in 1881. A smaU conservatory standing inside the Exposition building was ^vided 
into two compartments. One compartment was darkened and the glass painted 
white upon the inside; this received the electric light and all solar light was 
excluded. The other compartment was not changed. » » ^ 

A lamp of 2,000 nominal candle power was tiscd. At first the naked electric light 
was used and it ran continuously, 

[A number of different kinds of plants were experimented with.] At the expira* 
tion of 2 weeks the condition of the plants was so had that a change was made, and 
thereafter a transparent glass globe was used niion the lamp. 

[From his experiments Eebdrain drew the following cf)nelnsion8:] 

(1) The electric light from lamps contains rays harmful to vegetation. 

(2) The greater part of the injurious rays are modified by a transparent glass# 

(3) The electric light contains enough rays to mnintuiu full-grown plants 2 { 
months. 

(4) The light is too weak to enable sprouting seeds to iwosper or to bring adnit 
plants to maturity. 

Finally, observationst were made anore recently upon the influence of the electric 
light upon plants in the Winter Palace at St. Petersburg. It was observed that in a 
single night ornamental plants tunied yellow and then lost their leaves. Yet it is 
well known that incandescent lamps can be lodged in the corolla of a flower without 
iiyuring it. 

BecapitulaUon. — ^The author does not consider that the results thus 
far obtained will waiTant many definite conclusions. 

Yet there are a few points which are clear: The electric light promotes assimila- 
tion, it often hastens growth and maturity, it is capable of producing natural flavors 
and colors in fruit, it often intensifies colors of flowers, and sometimes increases the 
production of flowers. The experiments show that periods of darkness are not 
necessary to the growth and development of plants. There is every reason, there- 
fore, to suppose that the electric light can be profitably used in the growing of plants. 

*Ann. Agron., 7, 551 (3881). t Ann. Agron., 14, 281 (1888). 
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It is ouh to tin* tliitii Mlti«‘s, Hh* rli1<*rof A\Lj<*Ii i\rv Mie injiuioii'i 

mfluenceb iipou i;>lautiN near tlu‘ light, ih*‘ Iih> rapid iinsteuing ot uiaturily lu soiuf* 
bpecies, aad in sli<>Tt the vrhole senes of ]»iaftiral adjii^tiiionts of ronditions to 
mdivadiial (‘iri*iuubtaun*s. 'Fhiih far, U>he miv**, e has e leaiMied iiior** of the lujiuiouh 
effects tliau of the beneficial oneb, hnt this oiil> means that we aie ae<iuinnfif definite 
Ihets (<meerniiig the whole influence of ele<*tiie Ji4»ht upon vegetation; and in some 
eases, notably in our lettuce tests, the light has already }»een Ibund to be a iiHefiil 
adjunct to ioreing establishments. 

The experiments hring out more oleaiiv the fact tliat the growth of 
plants may be (*oti tin nous, and show that the injury to jdants from the 
(dcM'trie light can not result from any gases arising from the lamj) itself. 

It its highly i)robable that there are 4*eTtain times in the life of the plant when the 
electric light will prove to be particularly lielpfnl. Many experiments show that 
injury follows its nse at that critieal lime when the plautlet is losing its support 
from the seed and beginning to shift for itself, and other experiments show that 
good results follow its later use. This latter point appears to bo contradicted by 
Belierain's results. I»ut his experiments were not conducted under the best normal 
eondititms. 

On the whtde, I am iuclined toward*^ Siemens’s vievr—that there is a future for 
e 1 ec t IN >-l i < >r tic ult tire. 

Hew York Cornell Station, Bulletin Ho. 31, Septemher, 1891 (pp. 17). 

The forcing- of Enolish ctmTHBEEs, L. II. Bailey, M. S. (pp. 
125-139, figs. 7), — ^Aii account of experiments by the author in raising 
English cucumbers in the greenhouse during the winter of 1890-91 
with a view to encouraging their introduction in this country. The 
bulletin contains descriptions of the greenhouse used; methods of 
cultui‘e and training; and notes on the appearance and history of the 
English varieties, on pollination and crossing, and on the insect enemies 
of cueumhers, Por details regarding the general requirements of houses, 
temperature, and moisture for the forcing of cucumhers, the reader is 
refeiwd to Bulletins Nos. 25 and 28 of the station (see Experiment 
Station Eecord, voL n, p. 507, and vol. in, p. 91), in which experiments 
with beans and tomatoes are repoited. Some attempts were made to 
obtain a variety of English cucumbers suitable for oat-door use by 
crossing the Sion House and Metlium Green vaiieties. 

Fruits of unusual promiHe have been obtaiiw^d, but they have not produced good 
seeds. Some of the mongrel fruits developed a petuillar weakness in the tendency 
of the placent® or cell wallK to decay. The seeds did iwt mature and the soft, pulpy 
tissue about them solidified. Hear the apex of the fniit the placenta^ tcuded to 
break away firom the body, and in the cavitie«» decay set in and extended finally to 
tlie base of the fruit. All the ftuits upon one of the mongrel plants behaved in this 
manner. Jn no (*ase had the fVuit been iiqured nor wan the <le(*ny visible upon th<‘ 
exterior until it had extended well down the frnit. I am unable to account for ii . 

in most instances the mongrel vines resembled the Medium Gretm (the staminate 
pai'eiit) more than the Sion House. The fruits were generally intermediate, although 
almost every gradation was observed. Sometimes the fruits would var^' widely 
upon the same plant. A number of vines bore beautiful fimits, twice as long as the 
Medium Hreen, nearly eylimlrical, with very few spines, and we are looking for good 
results fr?om this cross. 
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Tlie followiiiji: Rnunuary is fstkcn Iroin t]u» bnlMiti: 

(1) The English Ibicmg cncuinbeT demands a rather high teninerature fo ’ 
F. af night* and 70"* to 75 ' hv dor], Hn<.k hoftom h^ai, .ihnndjni<*< of vialer, and a 
Teiy rich boil. 

(2) Great care should he exei*< Jsed ro maintain a vigorous gro\\ th trom the stait, 
and particularly to av’^oid injury fivim insects and mildevr. 

^,3) In this latitude English (uicniuhers jiroduce marketable fruits trom the seed in 
from 80 to 100 days. 

(4) The plants must be trained. Two or three strong arms may he allowed to 
each root, and these should be stopped as soon as they reach the space allotted to 
adjoining i>lants. Part of the young grovrth should he removed, and in midwinter, 
especially in dark honses. some of the leaves niav be removed to adv'untage. 

(5) The fruits sh^mld not be allowed to lie upon the soil, and the heavy ones are 
sometimes supported in a slmg to prevent injury to the vines. 

(6) Sion House, Telegraph, Kenyon, and Lome are good varieties. The fruits, 
especially of the longer b<»rt8, are usually marketed het<>re they attain theii* full 
size. 

(7) The English forcing cucumber has been produced by selection from shorter 
and spiny field sorts within recent times. 

(8) Hand pollination appears to he essential upon the first flowers j but cucumbers 
set and mature with no pollen whatever, though in that case fruits are usually 
later and probably fewer. Pollination must he employed when seeds are desired. 

(9) Seed bearing is not necessarily associated with deformity of 3&‘iuts, although 
upon some plants it appears to conduce to the production of swollen ends, which, 
however, appear to he avoided by swinging the fruits. 

(10) The spotted mite and aphis (Aphis rumielaf) cslu he destroyed by Hughes’s 
Pir Tree Oil, and the powdery mildew (Oiditm erymphoidesjysa:. euenrUiarum) is kept 
ill cheek by fumes of sulphur and by the ammoniaeal carbonate of copper. 

Hoith Carolina Station, Bulletin No. 78a (MeteoTOIogical Bulletins STos. 18 
and 20), July, 1891 (pp. 34). 

Meteorological stdoiarypor Korth Carolina, H. B. Battle, 
Ph. 1>., and 0. P. Von Hbrr^iann. — ^Notes ow tlie weather, and tabu- 
lated aainmariew of meteorological obnervations of the IsTorth Carolina 
weather serviee, eodperating with the United States Weather Bureau, 
for April and May, 1891. 

Ohio Station, Bulletin VoL 17, Ho. 3 (Second Series), Angnst 1. 1891 (pp. 20). 

Commercial and other fertilizers on wheat, C. B. Thorne 
AND J. P. Hickman, M. S. A, (pp. 57-71).— This bulletin contains an 
account of the second and third years’ experiments with wheat on the 
same plats, the object being to test the profitableness of using fertili- 
zers for wheat on Ohio soils, and the special needs of the soil for tliis 
<*rop. The land used contained 22 tenth-acre plats, separated from 
each other by intervening strips 2 feet wide, and had been in clover in 
1887. The fertilizers applied per acre each year were as follows: Dis- 
solved boneblaok 320 pounds, mtiriate of potash 160 pounds, and 
nitrate of soda 160 pounds, were used alone and combined two by two, 
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aiid all ILref* togatber; tLe boii4}>I v k iiiid muriate uf putasli combined 
iuthfe Name a mount n were msed with o2b pounds and 480 pounds of 
nil rate of soda and 120 pounds of sulpLatc of ammonia, respectively; 
muriate of jMjtasb and nitrate of soda, 160 pounds each, Avere used with 
^300 pounds of dissolved South Carolina rock and 400 pounds of ground 
Thomas slag, respectively; and barnyard manure 8 tons and linseed 
meal 1,800 pounds were each used on one plat. Each idat re<*eived the 
samefeiiilizers as in the i>re<‘eding year ; and as betbre, <S plats remained 
unmanured. 

Penquite Velvet Chnif Avheat was sown on all the plats the last of 
September in each year, the fertilizers being applied broadcast just 
before seeding, except the nitrate of soda, which was applied the fol- 
lowing April. 

An experiment on a similar plan was made in Columbiana County in 
1890. 

The results of all tlii*ee experiments are tabulated and discussed, and 
reference is made to the Eothamsted experiments with fertilizers for 
wheat. The results are also reported of a trial at the station in which 
wheat was grown in a rotation, being jneeeded by corn and oats. The 
authors^ conclusions from the several experiments follow: 

la 1890 the various jLertilizers used produced ia every (*use some increase of crop. 
When nitroite of soda was used alone its <*ost was recovered in the in(*rease of crop, 
oonntiiig -wheat nt $1 per bushel, but in no other case in the station tost was the 
cost of any of the fertilizers or combinations of fertilizers recovered, except in that 
of barnyard manure. 

In the test in Columbiana County tbe increase of crop on plat 2 apparently justi- 
fied the use of superphosphate, but this increase -was not confirmed by the dupli- 
cate pints 5 and 8; hence we are led to doubt -whether this increase may not have 
been due to the natural supeiiority in the soil of this plat. In general the fertilizers 
added less to the unaided yield of the Columbiana County soil than they did to that 
of the station soil, notw ithstandlng the fact that the unfertilized plats on the sta- 
tion farm yielded twice ns much wheat on an average as did those on the farm in 
Colpmhiana County. 

In the tests of 1891 at the station the feitilizers have in every cabc caused a decrease 
of crop where superphosphate was used. Nitrate of soda, alone or with potash, has 
produced a slight inorease ; but in no case has the increase been sutficient to justify 
the use of the fertilizer, and this applies both to the wheat grown continuously on 
the same soil and to that grown in rotation. 

In the tests of 1891 the wheat grown in rotation without fertilizors has yielded as 
large an average crop as the best obtained from the use of the fertilizers in 1890, 
although the yield from the unfertilized plats under continuous cropping was prac- 
tically the same in both seasons. 

Some ebetilizinq- matbrills and their uses, 0. E. Thorne and 
J. P. Hickman, M. S. A. (pp. 71-76). — A popular (liscusfdou of tlie com- 
mercial sources of nitrogen, pliosplioiic acid, and potash, aud the use of 
these various materials. 
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OHo Station, Bnlletiiii Tol. IV, Ho. 4 (Second Series), Ang^ost 35, 1891 (pp. 23). 

EXPBBl'ttBNTa IX WHEAT SEEDINO ANU TBEAT.MBXT OF aEED FOR 

SMITT, J. F. EUckhax, M. B. a. (pp. 77-89). — ^ODkese included experi- 
ments in (1) tliiek and thin seeding, (21 seeding ar diffei’ent depths and 
by diflferent methods, and (8) rieatmeut of seed with copper sulphate 
solutions and hot water tbr smut. The first two were in contiuuatiou 
of experiments recorded in previous publications of the station. 
Accounts of these experiments in 1889 and 1890 are given in Bulletin 
vol. II, p. 115, and vol. in, p. 175, of the station (see Experiment Btation 
Be<*ord, vol. i, p. 287, and vol. n, p. 249). 

Thick md thin seeding . — ^In 1891 this experiment was conducted on 
light clay loam, with a gravel subsoil, which had been cropped with 
wheat for 9 successive years. Eesnlts are tabulated for Vdvet 
Chaff (Penquite) and Deitz varieties. Owing to the ravages of the 
wheat midge, which were greater in the ca.se of the Velvet Ghaf^ the 
results obtained firom the two varieties are not comparable. The yields 
in 1891 ranged firom 26 bushels per acre for the 2-peek rate to 28.8 
bushels for the 6-peck rate. For the 10 years the 7-peck rate has given 
the highest average yield (37.9 bushels), but is closely followed by the 
5 and 6 peck rates (37.4 and 36.4 bushels). “ Seeding above 7 peeks 
per acre gives fewer bushels but a superior quality of grain.” 

Mefhnds of euUure and different dejgths of seeding . — ^The results 
obtained by different methods of seeding, midehing, and planting at 
different depths are given in one table for 1891 and in another for seven 
spaaons. The variety of wheat used in 1891 was Martin Amber. In 
1891 the yields firom planting at depths of firom 2 to 4 inches were nearly 
the same. “Broadcast seeding has given as g«)od results this year as 
dialling, but in a series of years drilling has produced the largest crop. 
A’'ery light mulching has apparently been of some benefit this year. 
Header mulching has invariably injured the crop. Oro.s.s-drilling has 
Kh«»wn no advantage this year. Ho larger crop has been produced this 
year itom mixed seed of two varieties than from pure seed of the same 
varieties soum separately.” 

Treatment of seed to destroy smut germs . — ^Hotes and tabulated data 
Ibr an experiment in which wheat seed was immersed for 10 minutes 
in sulphate of copper solutions (12 galluus of water to from 2 to 12 ounces 
of c( >ppcr sulphate), and in hot water (124° to l.‘)2o F.). Both treatments 
were effective, but that with hot water (132° to 135° P.) is much more 
economical. 

OOMPARATIVB TESTS OF VARIETIES OF WHEAT, J. P. HlOKMAH, M. 
S. A. (pp. 89-97). — ^These were in continuation of ^e tests reported in 
Bulletin voL m, p. 184, of the station (see Experiment Station Becord, 
voL n, p. 260). In 1891 the test was on rivfflf bottom land, with 52 
varieties on clover sod and 11 on wheat stnbbla Tabulated data are 
given for the 63 varieties tested this year and for 16 varieties tested dur- 
ing 7 years. 
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Tarh‘tit*'s. 

im. 

1««6. 

.. 

1887. 

IKSH. 

1889. 

-- 

1890. 

1891. 

Aver- 

iJge. 

Tdlley 

3S.1 

45.8 

:t4,9 

33.6 

44.5 

36.1 

39.3 

38.9 

Bed Mt'/ 

38.2 

54.0 

35.2 

30.9 

37. 3 

32.5 

32.4 

37.2 

I)iehl-il«*(litt*vpaneau 

39.2 

42.7 

26.9 

;u.i 

42.0 

27.5 

37.6 

35*7 

Huyal A«8tL*ali‘.iii 

40.2 

49.6 

.38.8 

18.1 

45.6 

32.6 

24.5 

35.6 

XiijQer 

3G.6 

51.0 

24.6 

33.0 

40.6 

31.7 

3L6 

35*4 

Egyptian 

30. « 

41.7 


32.2 

46.1 


37.2 

35.4 

PooU' 

32.6 

61.2 

23.6 

17.5 

4ii.e 

29.6 

35.9 

35.1 

PraqnitoTelvetf’lwff 

33.3 

42.9 

37.4 

20.6 

41.3 

35.2 

27.9 

:t4.9 

Silver ('hall* SmtHith 

39.7 

45.2 

M.liMig 

1 31.4 

37. 8 , 

29.5 

30. 1 

34.8 

Tastnaniaa i 

1 49.6 

43.6 

32.1 


37.1 I 

29.3 

33,1 

34.5 

Democrat .j 

1 3:».9 

40.4 

24.5 


45.3 

30.4 

38.1 

34.2 


! 43.2 

36.7 

21.4 

28.2 

1 47.8 

29.1 

28.8 

33.9 

TheiHs 

29.4 

46.2 

29.5 

36.8 

37.8 

25.4 

30.5 

33.7 

pnltz 

1 36. 7 1 

38.4 


93.1 

Htliin 

34.2 

35. G 

33.0 

Dandrei h 

31.6 ' 

39.9 

32.6 


41.1 


25.3 

32.6 

Mediterraueun 

! 31.0 1 

38.7 

22.3 

28.2 

30.8 

29.3 

34.5 1 

81.5 

M«m 

37.2 

45.0 1 

28.9 

28.0 

40.9 

31.9 

32.7 

34.8 


“Am(mf!f the nevrer varieties Mealy and Eudy are the most promising. 

* * • The variations in weight per ineasiu’ed bushel in the several 
varieties between the aereenetl and unscreened grain has run from 
nothing in some varieties up to 13 per cent in others. The proportion 
of straw to grain was greater this year on land where wheat had been 
grown tor 10 years tlum it was on land wh<‘re a system «»f rotation had 
been tbllowed. ’’ 

fihode Island Station, Bulletin Ko. 10, Uay.lSOl (pp. 7). 

Mixed food in oases of faitltt afpktite in horses and’ 
NEAT STOCK, F. B. Eice, M. E. 0. V. 8. (p]). 125-128). — ^The causes 
of loss of appetite by faain stock are briefly discussed and fonuTilas for 
condimental foods are given. 

The tollowinR foramila is asefnl iu the greater muiiher of eases : Gronnd or crashed 
oats and com meal of each 5 pounds, oil meal 0.25 of a ponnd, coniinou table salt 2 
ounces. If the animal seems in need of a tonic or is tronhlcd with intcetiual worms, 
there may be mixed with tuch ration, as above given, a desertspoonful of powdered 
gmitian and a amnll teaspoonfiil of the dried anlpliate of iron; these are io be had 
of any dmggist. 

SOEB SHOTJLDEBS OE COLLAR GALLS IN HORSES, F. B. IllOE, M. 
E, 0. V. S. (pp. 128, 129). — ^The causes and treatment of collar galls in 
horses are briefly discussed. The author advises the employment of a 
cast-iron collar, such as is coming into use in some places, to prevent 
galling the shoulders. 

South Oaiolina Station, Bulletin Bo. 1 (Bew Series), July, 1891 (pp. 15). 

Fertilizer analyses.— Tabulated data for analyses of 118 samples 
ofammoniated feitalisers, 57 of acid phosphate (with or without potash), 
30 of cotton-seed meal, aud 16 of kainit. Bine of the fertilizers ana- 
Ivzed were found below aTiarantv in one nr more iTinredienta. 
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Taas Station, BuUetin No. 15, May, 1891 (pp. 16). 

lOTLOTNOE OF OLISIA,TB ON OOMOPOSmON OP OOEN PLANTS, H. H. 

BLabeington, M. S. (pp. 77-86). — ^TMs exi)eriment was made with a view 
to detennining the variation in the comx>osition of the same vaileties of 
com when grown in dififerent sections of the country. The plan of the 
experiment originated Avith the Texas Station. Seed com mised in 
Wisconsin, New York, Maryland, Elansas, Kentucky, Texas, and Geor- 
gia, one A'ariety from each State, was sent to the stations in. Mississippi, 
Maryland, Georgia, Oonnectiout, New York, Wisconsin, and Kansas in 
the ^ring of 1890, for planting. Analyses were to be made by the 
Texas and the Gounecticat State Stations of the seed cum used and 
the crop secured in each of the States. For various reasons reports 
were only received from Connecticut, New York, and Georgia. The 7 
varieties of com grown in New York and Georgia and 2 grown in 
Oouuectieutwere analyzed by the Texas and (’onneeticirt State Stations, 
and the rosults are reported in the buUetin. Oonsider'able discrepancies 
are noticeable between these two sets of aitalyses. Only the analyses 
by the Texas Station will be considered here. 

The com raised in New York from seed grown in Kentucky, Mary- 
land, and Texas was lower both in protein and ikt titan the seed irom 
which it came, and that grown frfom Wisconsin, Kansas, and Georgia 
seed showed a slight increase in protein but a decline in tat. The com 
raised in Georgia firom seed grown in New York, Kan^rS, and Kentucky 
was lower than the seed com in both protdn and fet, and that from 
Wisconsiu seed was sUghtiy richer than the seed in both these constitu- 
ents. No wider dififerences were presented than those between com 
raised from the same variety of Northern-grown seed in Connecticut 
and Noav York, as will bo seen fr«nn the Ibllowing exsimplo: 

ContjwHUhm of dry matter of oorn (frown indifferrnt l^tates, • 



Reort cora 
isrownin 
'Wisconsin. 

Com from same tiootl raised inr— 

ConnecU- 

cut. 

1 

1 

Georgia. 

' 

Per cent, 
1.39 

1 2.41 

4.76 
11.29 
SO. 15 

Per cent. 
L63 
3.29 
5.59 
9.07 
81.52 

Per emi. 
1.71 
3.67 
4. 62 
12.24 
78.76 

Per eenf. 
1.03 

5.43 

11.60 

80.12 

PruAe celliilObe 

Crude fat 

Crude protoin 

Ifitrogoti'fiKe extract - 

Total 

moo 


100.00 

100.00 



The com grown in Georgia fr'om Georgia seed likewise showed 
considerable variations in composition frum the seed. It is obviously 
impossible to make any general deductions as to the influence of locality 
on tire composition frrom the data at hand. 
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Dio-bstibilitt OB BBEDIN& SIUFBS (pp. 86-88).— Partial data are 
given for teets of the digestibility of cotton-seed hulls and com fodder 
by means of feeding experiments with cattle. Analyses aa.'e given of 
the cotton-seed hnlls and the com fodder fed. 

OOKPABATIVE ASH DETBKMINATIOIIS, D. AI>EIAK0B,M. S. (p. 89). — 
This is a comparison on 16 samples of feeding stuffs of the percentage 
of ash obtained (1) by the official method for 1890, (2) by burning in a 
muffle furnace, and (3) by moistening the material with sulphuric acid 
and then burning over a direct flame. “ The work clearly shows that 
the methods are comparable only in exceptional cases.” 

Misoellaneotjs ahaltsbs (pp. 89, 90).— Analyses of 6 samples of 
fertilizers, 1 sample of water, and 1 of roasted cotton seed. 

Texas Station, Bulletin Bo. 16, June, 1891 (pp. 15). 

Woek in hoetiotjlttjee, S. a. Beach, B. S. A. (pp. 93-105).— A brief 
prdiminary report is given on experiments in tile drainage tor pola 
toes, cabbages, and strawberries. The method of setting stiawbeir^ 
plants employed at the station is described. A nunber of foreign 
varieties of apples, peaches, pears, cherries, and ornamental trees and 
shmbs have been received from the collection of the Iowa Agricultural 
College for propagation and distribution in Texas. Brief descriptive 
notes on these varieties are compiled from the publications of the Iowa 
Station and College. The list of iruitB on trial at the station, as given 
in this bulletin, includes 167 varieties of peaches, 68 of plums, 32 of chei- 
ries, and 113 of apples. The list of trees and shmbs which have been 
grown suecessfaUy during the past 2 years at the station indudes 42 
species of forest and shade trees, 17 of conifers, and 31 of shrubs and 
small trees. 

Vermont Station, Bulletin Ho. 26, September, 1891 (pp. 23), 

Maple stoab, W. W. Cooke, M. A., and J. L. Hills, B. S. (pi). 
39-69). — ^This includes extracts from the act of Congress of Octobw 1, 
1^, giving the conditions under which the bounty on ma]>le sugar 
will be paid by the national Government; the composition of maple 
sap; descriptions of the polariscope and the hydrometer, and of tlie 
methods of testiag with these instraments and with the thermometer; 
methods of analysis used by the station; the percentages of sugar in 
samples of Yermont maple simp at different times in the season, as 
detennined at the station; the effect of stirring or granulating the simp 
pn the per cent of sugar; the effect of draining sugar; the quality of 
ordinary Vermont sugar; tables for determining the relative value of 
sirup according to the temperature of its boiHug point; and adiscus- 
of the relative profitableness of simp and sugar. The fbUowing 
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table gives the relative value per gallon of sinip containing different 
percfflitages of sugar, as calculated by the authors: 


Degrees 

Baum4 

hytlrom- 

etep. 

Specific 

gravity. 

Degrees 
Bi-ix 
h j drom- 
eter. 

Appptiv- 
imate per 
cent ot 
pme 
sugar. 

Tempera- 
ture of 
Lolling 
point. 

Weight 

per 

gallon. 

Belative 
value per 
gallon. 

25 

1.205 

44.9 

41 

Degrees F, 
213.0 

Pounds. 

10.0 

68 

26 

1.215 

46.8 

43 

215.1 

10.1 

72 

27 

L226 

48.7 

43 

215.3 

10.3 

75 

28 

1.236 

30.5 

47 

215.6 

10.3 

78 

29 

1.246 

32.4 

49 

213.9 

10.4 

82 

30 

1.257 

34.3 

51 

216.2 

10.5 

85 

31 

1.268 

56.2 

53 

216.6 

10.6 

SS 

32 

1.279 

58.1 

54 

217.0 

10.7 

90 

33 

1.290 

60.0 

56 

217.4 

10.7 

93 

34 

1.302 

62.0 

58 

218.1 

10.8 

97 

35 

1.313 

63.9 

60 

218. 6 

10.9 

100 

36 

1.325 

63.8 j 

02 

219.5 

11.0 

103 

37 

1.337 

67 8 

64 

220.3 

11.1 

107 

38 

1.330 

69.8 

66 

221.2 

11.2 

110 

39 

1.362 

71.8 1 

63 

223.0 

11.3 

113 

40 

1.374 

73.7 I 

70 

‘223.2 

11.4 

117 

41 

1.3b7 

75.7 

72 

2‘24.5 

11.6 

120 

42 

1.400 

77.7 

74 

‘226.0 

11.7 

123 

43 

1.415 

79.8 

73 

227.8 

11.8 

123 

44 

1.428 

81.8 

77 

2‘29.7 

11.9 

128 

45 

1.442 

83.9 

79 

‘231.8 

1‘2.0 

132 

46 

1.457 

86.0 

81 

234.0 

12.1 

133 

47 

1.471 

88.1 

83 

236. 3 

12.3 

138 

48 

1.486 

i 

90.2 

S3 

238.7 

12.4 

14‘2 


The per cents of 8ug:ir giyen above are calculated for a fairly good simp. The 
relative values in tbe last colamii axe based ou these per ceuts, but will be nearly the 
same for all except the poorest of sirups. The relative value is made use of as 
follows: A weight of XI pounds per gallon and 33° Baumd is taken as the stand- 
ard, Dividing the weight of the sirup by IX gives the number of standard gallons. 
Multiplying the price that is to be paid for Xl-pound simp by the relative value 
figure and dividing by 100 gives the price to be paid per standard gallon. 

[The following are the general conclusions ixom the investigationB at the station 
on maple sugar:] 

(X) An accurate thermometer is the sugar maker's best guide in determining how 
to handle his sirup to make a sugar that wUl draw the houuty. 

(2) When sap begins to boil its temperature is about 213° F. ; as it boils down and 
becomes thicks the temperature at which it hoUs rises, until towards the end it may 
he 285°-240° F., or even as high as 245° F. 

(3) If the sirup had nothing in it hut sugar and water, at a temperature of 230° 
F. it would test 80°, and at 253° F, it would test 90°. A degree means X per cent of 
sngsur* 

(4) The simp also contains mineral matter, malate of lime niter” or ‘'sugar 
sand”), burnt sugar, and toward the end of the season various materials resembling 
glucose, due to the starting of the buds and the beginning of the summer’s growth 
of the tree. 

(5) These extra materials at the beginning of the season are about one sixteenth 
the weight of the sugar, and increase until in some very poor and black "Jlast run” 
they may amount to 30 pounds for every XOO pounds of actual sugar prosenk 

(6) Hence 100 pounds of a first-class sirup boiling at 228° F. instead of contahiing 
80 pounds of sugar, contains about 75 pounds of sugar and enough of the other mate- 
rials (5 pounds) to make up the 80 pounds, the other 20 pounds being water. 

(7) Such a sirup will have to be heated to 231° F. and some more of the water 
drivexi oif before it will oontaiu 80 per cent of actual sugar, and to 243*^ Ff to eoip 
tain 90 per cent sugar, 
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(8) The more the impiiritieb the higher the teiuperatrire to which the sirup will 
have to l7e heated. 

(9> I'o make a sugar testing 80^ by the polariscope, first run birup will ha^ e to 
be heated to F. The general mn ot* good (pialiiy sirup through the most of fclio 
season will need to be heated to 233? and if it is a little dark, to 236'= F. Towai d 
the latter part of the season the temperature will need to be luised to 238^= F., and 
the same should be done at any time when a sirup gets scorched or for smy reason 
seems to be of poor quality. This is always on the supposition that Ihe simp is 
stirred until it grains, according to the oidinaxv custom in Averment, before it is poured 
into the tubs or pails. If the malate of lime is not removed these temperatures will 
need to be raised 2°. 

(10) The '‘last run” can not be made into a sugar testing 80*=. This is always true 
after the buds start, and usually the case with the one or two runs next previous. 

(11) A sugar containing 90 per cent of pure sugar can be made only h-om the best of 
sirup in the first half of the season. The simp to make it will have to he heated to 
242'=F. 

(12) The sirup that will make 100 pounds of sugar testing 80^ and drawing a 
bount.> of $1.73, will make 88 pounds of sugar testing 90^ Jind drawing a bounty of 
$1.76, a loss of 12 pounds of sugar to gain one cent in bounty . 

The OO'** sugar will need to be sold at 1 coni a pcnuid higher than the 80 ' to juak<‘ 
iiji lor the loss in weight. Henco do not try to make a 90^^ sugar for th(‘ sake of 
getting the 2 cents a pound bounty, unless you have a special market that will ]>ay 
you at least 1 cent a pound extra f<u‘ the hainl sugar. 

(13) A sirup boiling at 219<^ F. has a specific gravity of 1.325* and w^eiglis just 1 1 
pounds to the gallon. This will not giannlate under ordinary conditions, but at 
220**^ F. crystals of sugar will begin to foim. 

(14) A sirup weighing 11 pounds to the gallon will, if ot good quality, make 8i 
pounds of sugar testing 80° and drawing a bounty of 15 cents, or 74 pounds of sugar 
testing 9<P and drawing the same bounty. 

Wiseondn Station, Bulletin No. 28, Jnly, 1891 (pp. 16). 

OoiSFSTRTJCTioi? OF SILOS, F, H. KING-.— Tliis article is based on 
observations on 93 silos, of wMch 70 are in Wisconsin, 6 in Michigan, 
6 in Ohio, and 11 in Illinois. Of these, 67 are lined wholly or in part with 
wood; 10 are lathed, and plastered with watiT-lime; 14 are stone, grout, 
or brick, with cementhiciug ; 2 are lined with metal, and 1 \vitU tar pa] ler,’’ 

W&o^4wed aiZas. — Of the 67 silos lined wholly or in part with wood 34 , or moi e than 
one half, showed some rotting at the time of the examination. The oldest of tin so 
silos have been filled only five seabous; 7 are rotting at the end of the second filling ; 
and 1, which was relined at the end of 3 years, has the new lining rotting after a sin- 
gle year’s use. This appears like a dark record for the wood-lined silos, but thon^ 
is a blister side when the subject is studied in detail. 

AVe have found five varieties of wood lining now in use, as follows : 

(1) A single layer of matched boards, in 2 silos. One of these is rotting whore it 
comes against a beam in the ham and the other has been used 1 year only. In i he 
latter the silage spoiled 1 foot in at the cornel's and firoin 2 to 4 irxchos on the &ld<^. 

(2) Two layers of common boards without paper and nnpainted. Put one of these 
was examined and this was rotting in several places after 3 years’ service. The 
silage had spoiled to a considerable extent in it, but it should be said that it was 
built of cull boards, many of wliich were worm-eateu and even spongy in places. 

(3) Two thicknesses of boar<ls separated by strips of foiring laid upon tar paper. 
Of 6 sUos containing this type of lining, their average age being 3.33 yeais, 
every one has rotted, 2 of them so badly as to require extensive repairs before the 
sUos are suitable for service again. 
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(4) One tbiekucss of inatclied boards with paper on the studding. Thirteen of 
these silos lia\o l>et‘n vi&ited, (5 of which, with an average age of 3 years, are in good 
condition still, while 7, 'v\ith an average age of 3.43 years, are rotting more or less. 

(5) Two thi<'kue.sises of boards isith paper l>etT\een, nailed closely and linnly 
together. There are 45 of these silos, 26 ith an average age of 3 years, in good 
condition, while 10, with an avcrag** of 3.1 years, are rotting to some extent. 

The rotting in most of the cases noted is l»y no means general, and the conditions 
under which it has occurred may he thus stated : (1) Where there has been inaderiuate 
general ventilation, 8; (2} tvhere stone walls have been faced -with wood, 8; (3) 
where hoards came against lieams or biUs, 12 ; (4) where spoiled silage is left piled 
against the boards, 4; (5) tvhero dirt is idled against or lies behind the lining, 4, 

I believe that the rotting in c\ery case wc have thus far obseiwed in the walls 
of wood silos is attributable to impel Icct ventilation, aud that it might have 
been greatly delated, if not entirely pretented, bj dilteient methods of construc- 
tion. 

The linings of w«)od silos ha\ e been paiiiUMl in various tvajs to render them less 
liable to rot, as follow s : {1) Paint of any kind, (2) with hot coal tiu*, (3) with coal 
tar dissolved in gasoline, (.1) w’ith hot coal tar mixed with pitch, (5) with pitclf 
alone, (6) with linseed oil and red oeher, (7) with linseed oil alone. 

As far as can be deduced irom a study of the silos visited, there appears to be very 
little if any advantage derived from the use of the paints mentioned. 

Painfctag may even hasten decay. Some antiseptic liquid might be 
used, but tests are required to determine what is a good preparation 
for this purpose. 

Stone and grout silos . — We have examined 14 silos which are stone or grout aud 25 
which are stone or grout below and wood above. The masonry of nearly all of these 
siloa is plastered with one or more coats of some variety of water lime or cement, 
and where the work is well done the great majority of the testimony goes to show 
that the silage in contact with the masonry is just as good or even better than 
against the wood. ^ While it is true that the acids of the silage decomx^ose 

the cement of the stone silos, still the life of a single heavy coat, well put on and 
protected from frost, appears to be at least 10 years, and with a yearly whitewash- 
ing with pure cement, I have no doubt that a single coat of plastering might last 
20 to 30 years. 

Where the walls of stone silos have been left rough aud uneven through insuffi- 
cient x>ointmg or not plastering them, the settling of the silage develops air spaces 
against the walls, which result in more or less silage spoiling; this fact coupled with 
another, viz, that the earlier stone silos were comxmratively shallow, has been, in 
my judgment, the chief cause of unlavorahle criticism of these stnictures. The only 
serious objection I can urge against a well-built stone silo is its relatively high first 
cost. 

Silos lined leitli other materials . — ^Tlie 10 latlied and pltistered silos 
examined aU showed cracks and the disintegrating effects of the acids 
in the siiage. Serious objections to this kind of lining are stated. 

At the station are 2 silos lined with metal, 1 with sheet iron and the other 
with roofing tin. They have each been in use 1 year, and in my judgment are not 
likely to prove satisfat-tory. None of the available metals are in themstdves proof 
against tbe acids of the silo, and it is diflieult to coat them in such a way as to 
entirely shut off the acids. * ‘ 

I have seen but 1 pai>er-lined silo, and it is very unsatisfactory. * ^ * 

The 2 sliingled silos were iu a fair state (»f jireservation, and the silage is 
reported to have kept well in them. Ih these cases cull shingles had been used at 
60 cents per thousand. 

Such a lining is necessarily less perfect, aud I believe not as lasting as plaiu 
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■boards, and wTien good shingles are compared with good lumber the lumber is 
cheaper. 

As a result of Ms observations and exi)erience the author bdieves 
that the should be not less than 2i feet deep, and either round or 
as nearly square as practicable, because “ these forms give the greatest 
capacity -with the least amount of side erposure.” 

In the construction of hilos caiefnl attention should be paid to the area of surface 
exposed in feeding the silage. Silage wastes much more Tai>idl5r when fed from the 
sides than fr*om the top, and since the most economical construction demands the 
largest possible feeding surface, it follows that the feeding should be, in general, from 
the top. 

The proper horizontal area of the feeding pit depends upon the amount of silage 
fed daily and the xate at which silage becomes seriously injured when exposed, 

1 have not been aide to gather facts enough to settle this important point. The 
spoiling is certainly more rapid in the shallow than in the deep silos, and more rapid 
'N\hcn torn or clover is put in ‘vshole than when cut, because it is impossible to feed 
the surface down as evenly andkeep it as smooth. My impression is that the silage 
should be lowered at least 2 in<*hes daily, and that 3 would bo better. Taking 3 
inches as the depth fed daily, 40 as the number of animals, 150 days as tho feeding 
pt*riod, and 1.5 cubic feet as the amount fed to each animal daily, a round silo 17.5 
f<‘et inside diameter and 37 feet deep woiddberetj[uired. The same conditions would 
al*sO be met by a round silo 22 feet inside diameter, 24 feet deep, with a partition 
through the center. 

ItVlieie aU the silage can be fed conveniently from one point and a large amount 
of silage must be stoied, one silo with partitions is not only much cheaper but better 
than separate atiu(turc&, because the additional eoiueis can not admit air from the 
outside 'nhen the pits are full and the round silo with partitions makes less comers 
than the rectangular ones do. 

Two-inch partitions give ample strength where tho filling takes place on both sides 
at once ; and if it is desired to fill one pit faster than the other, temporary braces 
may bo jdaced in tho empty i>it aud removed as it is^ filled. I believe that two 
thicknesses of boards with paper between make a butter partition than the 2-inch 
plank, which appear to be more commonly used. 

Whatever tends to the oximlsiou and exclusion of entangled air must conserve the 
silage, and whatever tends to leave or form cavities in wliich air can lodge in bulk, 
es^erience shows, leads to spoiled silage. Cross rods, overhanging lodges, and pro- 
jecting stones should be avoided, as they hold up the silage, forming cavities into 
which air collects, enabling tho molds to grow. 

When the feeding of the silage does not begin very soon after the completion of 
the tilling, a good covering lessens the waste. I have found the following practicos 
in regard to covering ; 

(1) Home do not cover at all and have 6 to 12 inches of wa^te, 

(2) Some have used straw with no gain and possibly greater loss. 

(3) Many use green marsh hay, cut, and sometimes wet, with good results. 

(4) A few use chaff with good results. 

(5) One has used boards covered with 8 inches of dry earth, which is used after- * 
wards in the stables as an absorbent. Silage keeps well. 

(6) One used straw and weighted with stone with po<'»r results. 

(7) Some use cut marsh hay covered with plank, the cracks between planks cov- 
ered with boards, and the whole weighted with stone. Little loss except at edges 
and comers. 

(8) Others use a layer of cut straw, then boards, then tar pa}>er and boards again. 
Keeps perfectly except at edges and comers. 

(9) Still others have used first paper, aud then boards, weighted with stone, with 
good results* 
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The testimony in ref^ard to covering is quite discordant. Some claim good 
results with a gi ven method, while with oi hertv it has failed. Some have good results 
one season and very diff(*rent results another with the same method. We need 
much more positive knowledge on thi';. x>oint than is now available. 

Nine of the silos examined have been infchted by rats. ^ * “ The surest safe- 

guard against them ai>i>car«; to be covcriiii* the bottom of the silo with a layer of 
small stones or grout btdbre the cement is a]>x)licd. *■ 

The general verdict is that the ireezing, so far as silage is concerned, is more an 
inconvenience than serious loss. * * * 

At x>resent xiriccs there is no available material on the market which can compare 
w’ith wood in cheapness of fii'st cost, and if a mode of construction can be devised 
which will insure permanency to the framework, fuid at the same time give an effective 
service of say 10 years to tho lining, the essential demands of a material for silo 
building will bo met by it. 

[Tlie following conditions essential to durability arc stated:] Only sound and 
w^ell-seasoncd lumber should be used. ' ' ' Whcr<‘^ or tin* couditit)iis arc for tho 

rotting of silage there it is quite possible for the silo lining also to rot, as my 
observations have shown, and since amide depth insures better silage, it may also 
be expected to better preser\ e the lining. ♦ * * 

[Since silage is most apt to spoil in the corners of the silo, the round form of silo is 
deemed preferable.] Perfect ventilation on both sides of the lining is one of the first 
essentials to its preservation j hence horizontal studding and the placing of linings 
directly against beams or sills should bo avoided as well as the lining of stone walls* 
with wood. 

Sih linings.— In the majoiity of cases the best results ha^e been associated with 
the lining consisting of two layers of boards with tar paper bot\veen them, ]>ut it 
does not appear essential that either should be matched; they should bo of uniform 
thickness, however, and the narrower widths are best. On account of the conditions 
which work for and against the rotting of linings I believe a still more effective and 
durable lining may be secured by pamting both layers of boards on one side only 
with hot coal tar boiled until it is not sticky when cold. The tarred sides should be 
placed face to face in the silo, tar paper betw'ecn them, and I would urge the paint- 
ing of the paper with cold coal tar after it is in place, but no fiister thim the inner 
lining is put on. * * * 

The atK«.— These should rest on a good stone wall, well bedded in mortar after 
having their under sides and inner edges painted with coal tar, as described for the 
lining, and they should be everywhere at least 6 inches above the bottom of the 
silo inside and 8 inches above the earth outside. 

The comparative expense of different kinds of lining for round silos 
is estimated. The foEomng comparative calculations of the cost of rec- 
tangular and round sEos are given: 


BectanguHar silo, 180 tons. 
inside, 30 feet deep. 

Poundation, 18.44 perch, at $1.20 $10. 13 

Studding, 2al2, 28 ft., 4,704 ft., at $20 04. 08 

Sills, etc., 2x10, 20 it., 200 ft., at $19 4. 94 

Sills, etc., 2x10, 16 ft., 426 it., at $14 5. 96 

Baiters, etc., 2x4, 20 it., 400 ft. , at $16 ...... . 6. 40 

Boof boards, fencing, 450 ff;., at $15. 6. 79 

Shingles, 5 H., at $3 15. 00 

Drop aiding, 8 inch, 2,779 ft., at $16 44. 40 

Lining, snr. fencing, 4,250 ft., at $15 63. 84 

Tar paper, 426 lbs., at 2 c 8. 52 

Coal tar, 1 barrel 4. 50 

Painting, 60 c. per square 15. 00 

Nails and binges 10. 00 

Cementing bottom 5. 00 

18 ^-inota bolts, 18 inohos long 2. 70 

Carpenter labor at $3 per H., and board. . . . 41. 10 

Total 344,44 


Mound silo, 180 tons. 

20 feet inside diameter, 30 feet deep. 

Ponndation, 7.5 perch, at $1.20 $9.00 

Studs, 2x4, 14 and 16 ft., 1,491 ft., at $1 20. 93 

Baiters, 2x4, 12 ft., 208 ft., at $14 2. 91 

Boof boards, fencing, 500 ft., at $15 7. 50 

Shingles, 6K., at $3. 18.00 

Siding rabbeted, 2,600 ft., at $23 61.18 

Lining, fencing, ripped, 2,800 ft., at $18 50. 40 

Tar paper, 740 lbs., at 2 c 14. 80 

Coal tar, Iborrd 4*50 

Hardware &00 

Painting, 60 o. per square 1$. 20 

C^neuting bottom & 00 

Carpenter labor at $3 per H., and board. .. 33.17 


Total.. 


246.59 
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Details of construction are illustrated by four figures. The folloTring 
suggestions regarding the repaic of silos are taken firom the bulletin: 

The matter of ventilation is the first point requiring attention. Thib can he 
secured in most of the silos ■which h«ne carefully constructed dead-air spaces, hy 
removing the upper hoard next to the lilate or hy sa-uing out sections between eacli 
pair of studding. These openings may he covered -with netting. 

Where paper has been placed against the side of the haxn and stiips of furring 
used to carry the lining, I belies e the best way -^vill be to remove the lining, take off 
the strips of furring, anff apply sound lining directly to the paper, putting on new 
paper where the old is injured. 

Where stone wsills have been faced -with -wood and the lining is rotting, the wood 
should all be rt^nioved aud the all plastered so as to be a little more than flush with 
the lining above, and thobe silos -vshich have walls which set back under the lining 
abo\e should be faced out flush. A jog outwml into the silo below is often admis- 
sible but the re\ei8e never. 

Where only small patches of lining are rotting it may be best to cut out the rotting 
wood and x>aint the edges well with carbolic acid or creosote oil to kill tbc germs. 
Then fit in a block and nail o\ cr it a piece of tm and paint this with a coat of hot, 
thick coal tar. 

Where dirt has been banked against the lining it should be removed aud the bot- 
tom lowered enough to let the boards become dry when the silage is lemoved. 

Eotting silage should not he allowed to remain in the silo. When it must ho left 
for a time, it should b<* thiovn into the center away from the walls. 

The cases of rotting against sills and heams are the most difficult to meet. It is, 
of course, important to pre\ent the lotting from extending to the sills, and in some 
of the cases this may he done hy pio-^iding ventilation behind the lining and then 
removing the lower 2 feet of lining, facing each stud with a wedge-shax»ed strip 
about an inch thick at the bottom, letting it extend downward across the sill. Then, 
when the lining is restored and the wall below made flush with it, the ventilation 
will help to protect both sill and lining. 



ABSTRACTS OF PUBLICATIONS OP THE UNITED STAlfe DEPARTMENT OP 

AGRICULTURE. 


DrUlSIOXT OF STATISTICS. 

■REPOET ]!S’0. 88 (NE'W SERIES), SEPTE3IBBR, 3 891 (pp. 441-518).— TMs 
includes a report on the condition of the cereals, liotatoes, cotton, 
tohaicco, sorghum, fruits, and the relative numbers and conation of 
frittening swine September 1 ; a brief history of the development of the 
Enssian crop-reporting system, with a statement of wheat production 
inEuasia; a review of the rye situation; a reference to the cause of the 
reduction of the price of cotton; a local record of prices 70 years ago; a 
statement concerning crop conditions in Indiana and Illinois; articles 
on the agriculture of Ecuador, South America, and on the Peoples 
Banks of Austria-Hungary; European crop report for September; notes 
on foreign agriculture; and rates of transportation companies. 


Stafisiies of Bussian wheat for 7 years. 


Tears. 

j TVinter wheat. 

Spring wheat. 

1 Total. 

! 

1883 

JSitshels. 
54,788,053 
70,861,622 
77,228,474 
40,267,325 
98,881,512 
UO, 690, 919 
41,742,636 

JBuiTuilg. 

1 172,004,615 

! 187,581,242 

100,855,026 
123,187,948 
179,816,405 
185,011,574 
136.740,826 

JSuthets, 

226,792,568 

267,442,864 

178,064,400 

163,455,273 

278,607,917 

295,711,483 

178,483,452 

1884 

1885 

1886 

1887 

1888 

1889 


Average 

1 71,924,219 

155,028,348 

226,962,567 


Statistics of JRussiayi cereals and j^eas for 1890. 



Bnssia. 

Pohma. 

dhetvorts. 

Bnshols. 

Chetverts. 

Bnriiris. 

Wheat (winter) 

Wheat (spring) 

13,248,100 

23,510,900 

113,065,700 

00,813,900 

27,896,400 

1.858.600 
7,760,800 

9.015.600 
4,068,700 1 
2,5^,500 

78,905,684 

134,074,920 

073,419,309 

540',887,588 

168,172.058 

11,040,042 

46,223,825 

53,696,914 

24,283,177 

15.369,458 



Oats 

Barley - 

Sprit. 

Bnchwheat 


8,128,731 

1,065,528 

jliUot 

mTftigft 

Peas 




















264 


BUREAU OF ANIMAL INDUSTRY. 

Cause and peetention of swine pdaoue, T. Smith (pp. 166, 
plates 12), — ^TMs is the seciond special report on the investigations of 
infections swine diseases conducted by the Bureau, the first being on bog 
cholera (see Experiment Station Record, vol. i, p. 103). The present 
volume contains the details of investigations which have led to the dif- 
ferentiation of swine plague as a disease distinct from hog cholera. 
After a short introduction the subject is treated under the following 
heads : Brief description of the methods employed in the investigations ; 
brief summary of the earlier investigations of swine plague (1886-88) in 
Illinois, Iowa, Maryland, and the District of Columbia; investigations 
of 1889-90 in the District of Columbia and New Jersey; swine-plague 
bacteria, general characters, • and resistance to destoctive agents; 
pathogenic action of swine-plague bacteria — (1) effect on small animals, 
(2) the disease in swine as produced by the inoculation of cultures, (3) 
swine plague as observed in epizootics, (4) disease of the digestive 
tract in swine plague; attenuated swine-plague bacteria in sporadic 
cases of pneumonia, in septic diseases of s\vine, and in the upper 
air passages of healthy swine and other domesticated animals; other 
investigations of swine plague in America and Europe; practical 
observations— (1) conditions which may favor or oppose outbreaks, (2) 
distribution and transmission of swine-plague bacteria, (3) relation of 
hog cholera to swine plague, (4) relation of swine plague to diseases of 
other domesticated amimals, (5) measures to be taken in the prevention 
of swine plague; conclusions; appendix — ^the presence of septic bac- 
teria probably identical with those of swine plague in the upper air 
passages of domestic animals other than swine, by V. A. Moore. 

The general conclusions from the investigations reported are thus 
stated: 

(1) There are two independent infectious diseases of swine, swine plagtto and liog 
cholera, each caused by an easily iccognizahlo, specific disease gonn. 

(2) Swine idaguo (in those outbreaks which have come to our notice) is limited 
chiefly to the lungs in its destructive effect. The intestines may he and frequently 
are involved in the (Usease process. Hence it is an infections pnenino-enteritis rather 
than an infectious pneumonia. 

(3) There is considerable variation in the vinilence or disoase-prodneing power of 
swine-plagne bacteria from different outbreaks. The greater the vinilence, other 
things being equal, the severer and more extensive the epizootic. 

(4) The bacteria of Svhweinmuche (German disease of swine) are identical with 
those of swine plague. 

(5) In the upper air passages of a certain percentage of healthy swine, cattle, dogs, 
and cats, bacteria exist which belong to the species of swine-plague bacteria, and 
which as a rule possess a relatively feeble virulence. While it is probable that such 
bacteria may produce disease it may be regarded as pretty certain that it is largely 
aided by secondary causes producing unthriffeiness, and is merely sporadic and not 
oonunniucable. 

(fl) In many epizootics of swine disease both hog cholera and swine-plagne bacteria, 
as well as the respective lesions of those bacteria, coexist. Such mixed diseases are 
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due to tlie fretiuent presence of "botli bacteria in the snrroitndings of swine, prohiv- 
bly a result of frequent introduction. Either disease may ho primary, according to 
its relative virulence. 

(7) It is highly probable that the niahy attenuated varieties of either disease germ 
can produce disease only when assisted by the other germ or by the unsanitary, 
unphysiological methods of rearing swine, by which the latter arc rednced in 
vitality and made more snsceptihle. 

(8) It is pretty well established that there are a number of infectious diseases 
affecting cattle, buffaloes, deer, fowls, and smaller animals, the bacteria of which are 
closely related if not identical with those of swine plague. These plagues appear 
in various parts of the globe sporadically. (Wild-und MinderseucTie, larlone hufalino^ 
fowl cholera, rabbit septicsemia.) Their tendency to spread from one species to 
another, from cattle to swine for instance, probably depends on the degree of viru- 
lence of the bacteria as well as the opportunities afforded for such transmwsion. 

(9) Swine-plague bacteria are very probably introduced into aherd only in the bodies 
of animals, since they are speedily destroyed in soil and water by natural agencies. 
Tirulent varieties are perhaps always derived from preexisting disease. Attenuated 
varieties may be introduced by healthy animals. Since these may under special 
conditions give rise to disease, efforts to prevent and suppress infection must take 
into account the physical condition of the es^osed animals. 



ABSTRACTS OF REPORTS OF FORE 16 N ISVESTiATlONS. 


Repoirts of the Fznssian esperiment stations for 1890. — ^Tlie 
follomng brief abstracts of the reports of the exiieriment stations in the 
Kingdom of Prussia are taken from the reports of the individual stations 
to the Prussian Minister of Agricoltore, Domains, and Forests, as pub- 
lished in the LandicU-Uchaftliche Jahrhiidher^ 20 {1891), sup, 1, pp, 
€-74. The original reports contain very few details, and in some 
cases consist merely of lists of the investigations cauied on, which ai'e 
of interest chiefly as indicating the lines of work pursued. 

Bonn} JDr. A. Stutmer, director . — ^The analytical and seed-control 
work of this station included tests of 3,140 samples. The following 
scientific investigations were also carried on: (1) Studies of the rate 
of solubility of the digestible albuminoids of different foods and feed- 
ing stuffs in dilute hydrochlonc acid and pepsin liydrochlorio acid. 
The object was* to determine whether when the mechanical hindrances 
to the action of the solvents were eliminated as fiir as possible, the 
digestible portion of albuminoids from different feeding stuffs would 
be dissolved with the same degree of rapidity in different cases. Con- 
siderable differences were noticed in this respect. For instance, of 100 
parts of digestible albruninoids firom cotton-seed meal and from peanut 
meal the following percentages were dissolved: 


.Ctitf on at t J J*oaniit 

I int^al nitul 


By cold water . 

pepeln solution aotmg loi one bait liour tfa<‘ solubility ’was nu loastd to 


IVr cent 


9 

02 


Pec cent. 


60 


The conclusion is that the protean of i)eauut meal is more easily 
digestible than that of cotton-seed meal, (2) On the changes in the 
digestibility of the albuminoids of foods and feeding stnfl*s caused by 
heating (see Experiment Station Eecord, vol. ii, p. 537). (3) On the 
influence of common salt, of different oi*ganic acids, and of sacehariu 
on the digestibility of albuminoids (see Experiment Station Record, 
voL II, p, 525), (4) On the influence of fats and oils contained naturally * 
in feeding stuffs on the digestibility of the albuminoid materials (see 
Experiment Station Record, vol. n, p. 529), (5) Field experiments with 
different vaiieties of oats, wheat, and rye made under the dhection of 
the German Agricultural Society. (C) Ex])eriinents wilh a method fer 
256 
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detenuiuing tlie amount of ftisel oil in spirits. Tt was fonnd to be pos- 
sible witU the improved metbod to detect tbe presence of (1.01 per cent 
of ftisel oil in spirits. 

The authoi' vefers to tbe practical tests at the Giittingen Station (see 
p. 250) of tbe method of artificial digestion worked out under bis direc- 
tion, which throw new light on the determination of the digvstibilityof 
protein by artificial means. 

Bremen; Prof. Jf. Fleineher, direetor. — ^In 1800, besides numerous 
analyses of fertilizers and feeding stuffs, the work included investiga- 
tions of different moor soils, field exi)eriments on moors, and vegetation 
experiments in iiots, none of which ai’e described. 

Breslau; (1) Bxperment and Control Station; Prof. F. HoUefleiss, 
director. — ^Thc analyses and examinations by this station included 
3,854 samples of materials, among which were a large number of feed- 
ing stuffs, food materials, fertilizing materials, substances used for 
technical purimses, and soils. The feeding stufth were as a rule not 
only analyzed but also examined microscopically with reference to 
purity and to condition (spoiled or not). Here, as at Posen (see below), 
rye bran was found to be very extensively adulterated not only with 
weeds, including some poisonous varieties, but also with all sorts of 
spores ftum rusts and blights of the grain, in some cases to such an 
extent as to render the bran unfit for food. Of the fertilizing mate- 
rials bone meal and Thomas slag meal were more often found to be adul- 
terated than any others. Ground bone was adulterated by replacing 
the gdatinous materials which had been removed by steaming, not only 
with horn, hair, and the like, but also with castor pomace. 

Aside fi’om the analytical work the following investigations have been 
carried on during the year: (1) Studies of bone and bone meal with a 
view to devising a means of judging of the various preparations of bone 
which occur in the market. The results of this work have been pub- 
lished by Dr. Holdefleiss in a pamphlet entitled Bas Knockeurtiehl, 
seine Beurtheilung vnd Terwendung; (2) field experiments with pota- 
toes and with diffei’ent varieties of grain in different parts of the Prov- 
ince; (3) a critical study of the process employed by Chevalier Seeling 
von Sanlenfels for removiug the bitter taste of lupiae. 

(2) The Station for Agricultural Botany and Seed Control; Dr. B. 
Mdam^ diVectw’.— During 1890 this station tested 1,905 samples of seeds 
and made various botanical examinations. 

(3) Institute for Animal Chemistry; Prof. S. Weishe, director. — ^[This is 
connected with the university at Breslau. In the experimental work 
the director is assisted by Dr. S. Gabrid. The work of the year 

•induded investigations in physiological chemistry and in animal 
nntriiaon, espedally with reference to the digestibility of feeding stuffe. 

Bahme; Prof. B. UUricht, director. — ^Besides chemical analyses and 
meteorological observations, the activity of this station has been along 
the following lines: (1) Pot experiments on the relative agricultnral 
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value of i>h,rtspliorio acid in different compounds and in different raw- 
phosphates. The results of growing maize in unlimed moor soil, to which 
was added in separate instances 60, 120, and 240 kg. of phosphoric acid 
in the form of superphosphate, South Carolina phosphate, Lahn phos- 
phorite, hTorwegian apatite, and Kladno phosphate meal, indicated that 
the acid of the moor rendered the crude phosphorite valuable to the 
plants in a high degree. The results with 240 kg. of phosphoric acid in 
the form of Lahn phosphorite and 120 pounds in the form of South Caro- 
lina phosphate were practicallj" the same. Similar experiments were 
made -with barley grown in soil which had received a dressing of lime. 
These later experiments showed that the action of the raw phosphorite 
was less fe,voral)le in the limed than in the uulimed soil. (2) Experi- 
ments as to the fixation of fiee atmospheric nitrogen by papilionaceous 
plants. The results indicated very strongly that the vetches are to be 
classed with those plants capable of assimilating the nitrogen of the air. 
The experiments are to be continued. (3) Field ei^eriments with the 
more important papilionaceous plants, to determine the amount of 
atano^heric nitrogen which the plant accumulates, and which in green 
manuring would be added to the soil. Owing to the large number of 
analyses necessary the results of these experiments have not yet been 
ascertained. (4) Field tests of Vida sephim, F. dumetorum, etc. (6) 
Determination of the amount of mustard oil yielded by the seeds of 
cnieiferm and by rape cake. Twenty-eight samples of rape cake were 
tested. In most cases considerable amounts of this oil, up to 0.69 per 
cen% were fotmd. (6) Investigations of the methods of determining 
phosphoric acid. The percentage of phosphoric acid in numerous sam- 
ples of Thomas phosphate meal ranged from 15 to 23 j two samples were 
found to contain Bedonda phosphate. 

The experiments on the above subjects -will be continued in 1891, and 
in addition the foUowing work is proposed: (1) Experiments to com- 
pare the agricultural value of the nitrogen in -the forms of saltpeter and 
ammonium sulphate; (2) feeding experiments with lugs; (3) investiga- 
tions as to the occurrence of gypsum, lime, and marls in the Fro-rince 
of Brandenburg, so far as they are of agricultural interest; (4) field 
experiments with the old and new varieties of potatoes, and (5) field 
experimoats -with maize. 

JDmmgi Br. Giinte, chemical direefor.—Tbs work of this station has 
consisted largely of analyses of various materials and examinations of 
seeds. In a large number of analyses of Thomas slag the highest per- 
centage of phosphoric acid found was 21.69, the lowest 12.21; and 63.6 
per cent of the determinations showed 18 per cent or over of phos- 
phoric acid. In seven cases Bedonda phosphate was found to be mixed 
with the ^g meal. 

Eldena; A, von Someyer, director , — ^This is a control station, and its 
work during the year was confined to the fertilizer, feeding stuff, and 
seed controls, and the analysis of materials of interest to agriculture. 
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Geisenheim; Prof, H. MWer, director . — This station has made chemi- 
cal studies ou the composition of £niit 'wines, on the sugars in sweet 
fruits, on the sulphuric, sulphurous, and carbonic acids in wine, and 
on other matters relating to 'wine manufacture. 

GStimgm; (1) Agri&ultwral Ps^eriment StaUon’, Prof.W.Senneherg,* 
director.— The work of the year 1890 was in part a study of the con- 
stituents of feeding stuffs and in part studies, 'with the aid of the 
respiration apparatus, of the processes of the fbm;iation of fat and lean 
meat. The first experiment was with regard to the much discussed 
problem of the artificial digestion of protein, and was designed to settle 
the question as to the aceuracy of the coefficients of digestibility of the 
proteia in feeding stuffe, as determined by experiments in artificial 
digestion. The indications from these experiments were that the arti- 
ficial digestion of protein is identical 'with the natural digestion, but 
since animals excrete considerable amounts of nitrogen-containing 
metabolic products, the natural digestion seems to giyelower coefficients 
of digestibility than the artificial If, then, a method can be demised 
for estimating the- amount of these metaboHc products the results of 
artifidal digestion may be corrected for the natural digestion; and if 
'the excretion of metabolic products is found to follow general rules, then 
it -will become possible to calculate frx>m the results obtained by artifi- 
cial digestion the true coefficient of digestibility for the protdn corre- 
sponding with the coefficient obtained in experiments on animals. On 
the basis of investigations commenced in Weende and continued for 
the past 3 years at Gfittingen, a method for accnratdy determining 
these metabolic products has been perfected and the laws governing 
the excretion of these products have been worked out. According to 
the results obtained, for every 100 grams of dry matter digested 0.4 
gram of nitrogen iu the form of metabolic products is excreted, which 
at present is reckoned as undigested protein. Bepeated experiments 
have shown the method to be reliable, but have indicated that the excre- 
tion ofmetabolicproducts is dependentupon two things, (1) the amount 
of dry matter digested, and (2) the amount of undigested dry matter in 
the food, ^e proportion of 0.4 part of metabolic nitrogen to 100 pari» 
of digested dry matter is therefore not infiallible, but applies in general 
where moderately concentrated feeding stuflh are used. The coefficients 
obtained by experiments in artificial digestion must therefore be recalcu- 
lated to obtain results applsring to animals. Thus the difference between 
the percentage (63 per cent) of the protein in dried diffiision chips said 
-to be actually digested by ruminants and the coefficient (87 per cent) 
indicated by artificial digestion, is said to be fully explained by the 
metabolic products. 

Gfhe results of an experiment on the digestibility of oat straw showed 
that the digestibility of the straw was very consideiably incxeased 
by treatment -with a solution of so^um hydrate, for while 47 per cent 
* Died NoTember 2Q, 1890; succeeded by Fto£ F. liebmaun. 
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of tlio orgaTiic mattor in tlie nniieated stravr ^vas digested by aninnals, 
from 70.7 to 71.9 jiet cent \Tas digostod lioiti lieated fetraw. The 
e\i)primeiiis nith regaid to tlie luiliitivo \alne of o<‘llulose, an aeponnt 
of nhich was g]\en ni Experiment f^taiioii IJeeoid, vol. li, i>. 0i;>, aa’o 
retferied to. 

(2) Control flldflou; Jh\ Tit. (lira tor . — ^This station reports 

analyses and tests ot 087 samples of tieitiliziugmateiialsjfrediiigstnffs, 
foods, seeds, etc. Mieioscojiie examinations hare olten been of service 
in detecting the adulteiation of feeding stnfRs. The addition to rice 
meal of so-called protein meal, a byproduct from tbe manufacture of 
starcb, was noticed to a considerable extent. 

jBTaZic; (1) AgrmilturallnsfituU of Viiim'uty; Prof. JnUus KiiJin, 
director. — ^Fidd expeiiments were made on tbe effect of tbe continued 
use of eacb of several methods of culture and of different fertilizing 
materials; on the means of combating the beet nematodes; and on the 
influence of root tubercles in tbe assimilation of nitrogen by leguminous 
plants. Tests of varieties of plants, ex]>crinients on the prevention of 
the loss of nitrogen from manures, and studies on the improvement of 
exact methods of field experimentation are also reported. Feeding 
experiments with milch cows are to be imder taken dming 1891. 

(2) AgricuUvral-Cltenwal Edperimciit tStotioii', Prof. M. MaereTcer, 
director. — ^An abstract of tbe lepoitof this station, which is under tbe 
auspices of tire Central Agricultural Society of the Prussian Province of 
Saxony, was given in Experiment Station Eecord, vol. n, p. 769. 

Hildesheini} Dr. Karl Miiller, director. — ^The work of this station 
included critical examinations of 2,370 samples of artificial fertilizers, 
feeding stuffs, seeds, etc. 

Insteriurg; Dr. IT. Hoffmeister, director. — ^Besides the detective and 
general analytical work of this station, scientific investigationB have 
been carried on with a view to devising a method for tbe quantitative 
separation of the different forms of wood gum, cellulose, and inemsting 
substances, and studies have been made of tbe sugars formed from tbe 
different wood gums. 

Kiel; (1) Agricultural Papei-iment station; Prof. A. Mmmerlvng, 
director of ikeagrieultural-ehmicnl dimion, andPr.M. SeJirodt, director 
of the dmry dirisiou.— The total number of samples examined in tbe 
cbemicallaboratory was 2,111, of which 1,170 wore hr coimection with 
the fertilizer control and 347 in connection with the control of feeding 
stuffs. Experiments were also made on the determination of the frit in 
linseed cake, using an a])pavatu« devised at the station for drying in 
a stream, of illuminating gas; on the estimation of the percentage of 
horn in bone meal; on the changes in composition and the percentage 
offhtoffipeshly mown grasses; and a large number of grasses from the 
Province of Schleswig-Holstein were analyzed. The chemical division 
X>roposes in 1891 to carry on studies as follows: (1) Tboroirgh micro- 
scopic and chemical iirvestigatiorrs of the palm nut and the feeding 
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stiiffs prepared from it; (2) outlie estimation of fat in liubeed cakej 
(3) on tlie behavior of fat toward animal charcoal. 

The dairy division has made anal,\i:ieal studies of the morning's and 
evening^s milk of ten cows and of the milk of <liiierent breeds; exam- 
inations of butter fat and of the ]>ercentage of water in Sclileswig- 
HoLsteiii butter, and exx)eriiuentH with the Danish hand-centrifuge. Of 
the 158 samples of milk sent to the station for analysis 18 were tbiuid 
to have been watered and 21 to have been iiartially skimmed or diluted 
with skim milk. Twenty-live per cent of the samples, therefore, were 
found to have been tampered with, and 11 others were suspected. 
It is prox)osed during the present year to make (^xpi^riments on the 
determination of solids in milk: on the value of fluorine salts, especially 
sodium fluoride, as a milk and Initti^r xireservative; studies of the albu- 
minoid materials in ‘••‘stiingy'’ milk; and te(Mling exx)eriments with 
milch (‘ows. 

Among the investigations of the bacteriological division were studies 
of the use of pime cultures of bacteria in ripening cream. This use of 
pure cultures is analogous to their use in the manufacture of spirits, where 
their introduction has been attended with marked success. A prelimi- 
nary experiment, made in February, 1890, was followed by encouraging 
results. More extensive ex])eriments were then made to determine 
whether the project was practicable on a large scale and whether the pure 
cultures could be retained practically pure for any considerable length 
of time. The material for inoculation of the fresh cream was taken 
each time from the buttermilk of the previous churning, and it was 
found that in this way relati^’ely pure cultures could be retained for 
about 14 days. In later expenmeuts in a large ci'eamery it was recom- 
mended to transplant the bacteria by using a sinall amouutoftheripened 
cream, and this was found to work vsuceessfiilly. As to the possibility 
of eliminating numerous undesirable qualities of butter by the use of 
pure cultures of lactic-acid bacbuia, tests which were made showed at 
once a favorable change in the quality of the butter, and indicated that 
these faults could be prevented by the use of pure eiiltiues. The sta- 
tion has also distributed pure (niltiu*es, and in each 4*ase has requested 
that a report be made of the results of their use. In cases where the 
butter was oily, possessed a musty or an oily flavor (“-beet taste’^), or 
was generally poor, the use of these cnltuies has been attended by a 
miirked improvement in aroma and (inality of the butter. Several 
critical examinations of butter which ])ossessed undesirable qualities, 
such as a decidedly oily consistence, a strong, acid flavor, and other 
disagreeable flavors, showed the luesence of large quantities of yeasts 
and molds of various forms in every instance. 

Studies of the causes of the formation of cavities in cheese indicated 
that this was due to bacteria which are capable of decoini) 08 ing themilk 
sugar (and perhaps also the albuminoids) and thus evolving gases. 
The size of the cavities and the character of the gases depend upon 



262 


the form of bacteria present. An organism Trhich caused a bitter taste 
in 'milk 'was isolated and studied. A chemical examination indicated 
that the bitter taste was not due to butyric acid, as has been stated, and 
it is suggested that it may be due rather to some intermediate products 
in the changes of the albuminoids. 

The experiments on cheese, and the bacteriological-chemical investi- 
gations on the soui'ing of cream and of slimy and stringy milk are to be 
continued in 1891, and new experiments are to be commenced on the 
process of ripmiing cheese. 

(3) Agricultural Institute of University; Dr. S. JSodewald, director . — 
This seed control station examined 1,490 samples of seeds ■with reference 
to purity, germination, etc. Experiments are planned for 1891 on the 
effect of different conditions of humidity of the aii’ on irregularities and 
difScnlties in the germination of seeds. 

KSnigsierg; (1) Agricultural Experiment Station; Dr. G. Klien, chem- 
ical director. — ^Examinations and analyses were made of 1,981 samples 
of fertilizing materials, feeding stuffs, seeds, daily products, etc., 
and meteorological observations were taken. In 1889 Dr. Klieii* 
made experiments which he believed pointed toward a diicct transmis- 
sion of the fet of food into the milk. The exi>eriments were with goats. 
The food consisted of bran, to which an inaeasiug amount of palm nut 
oil was added up to the limit to which the animal would consume it. 
The saponification et^uivalent of the milk fat increased from 233 to 241; 
the equi-valent for the palm nut oil added to the food was 347. After 
feeding a normal ration for some time another trial was made in a 
similar manner, except that rape seed oil, ha'viug a saponification 
equivalent of 177, was added to the bran in place of palm nut oiL The 
saponification of the milk fat fell during this feeding to 216. The report 
for 1890 states that experiments on this subject have been continued, 
and that the results agree in general ■with those previously obtained. 

Fish were also made the subject of feeding experiments to determine 
whether fisli of prey could become accustomed to vegetable food in 
place of animal food, and if so to observe their condition on an exclu- 
sively vegetable diet. Bepeated attempts to compel them to accept 
vegetable food were unsuccessful, even after a long starvation period. 

Experiments were commenced inl890 on theeffect of different amounts 
of gypsum on the development of oat and barley plants. In these 
experiments the condition of the plants in soil poor in gypsmn was 
compared -with that of plants in soil mixtures containing 10, 25, and 50 
per cent of gypsum, respectively, and in gypsum ■without soil, the othei* 
conditions as to fertilizers, etc., being the same in all cases. Measure- 
ments of tire leaves showed, as had been previously found with clover, 
that the gypsum was favorable to a luxuriant leaf growth, the leaves of 
plants grown in the soils containing large amounts of gyi)8um being 
longer and broadmr than the othei-s. 


Jahresber. tt. Agjr. Cbom., 1890, p. 617. 
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Hie plan of 1891 inohides studies of the roots of leguminous plaints, 
culture experiments irith six Taiieties of oats on twelve different farms, 
and a comparison of the agricultural value of the phosphoric acid in 
hone meal and in Thomas slag meal, for potatoes and oats. 

(2) Dairy Laboratory of the Agricultural Institute of the University; 
Prof. W. Fleischmann, director. — ^At i>reseut the laboratory is mainly 
used for pmposes of iiistriu-tiou. Xo report of investigations is given. 

Marburg; Prof. Th. Dietrich, director. — ^The activitj' of the station has 
been confined very largely to the making of analyses, examinations 
of various materials, and tests of seeds, 3,910 samples of all kinds 
having been examined. 

Munster; Prof. J. Konig, director. — The work at this station has been 
largely analytical, the number of samples of leediug stuffs, fertilisers, 
soils, seeds, etc., examined din ing the year being 3,748. The Alsatian 
and French iron ores are said to contain smaller amounts of phosphoric 
acid than the German, so that Thomas slag derived from these ores con- 
tains a lower percentage of ])hosphoric acid than the nonnal, that is, 17 
per cent. These iioorer grades were found in the mai'ket to a consid- 
erable extmit at times. Phosphate meal with as low as 11 to 12 per cent 
of phosphoric acid is mentioned. The adulteration of Thomas slag was 
foiuid to be very common, the adulterants noticed being Bedonda 
phosphate meal, and a precipitate from phosphates of iion and alumina; 
other mineral phosphates, as Atlas phosphate, have also been used for 
adulteration. Eedonda phosphate is said to consist largely of phosphate 
of alumina, and Atlas phosphate of phosphate of iron, the phosphoric 
acid being in both cases almost entirely insoluble in acetic acid, while 
about half the phosphoric acid of a genuine Thomas slag riiould be 
soluble in acetic acid. But it w as not found possible to detect adulter- 
ation with these phosphates by the amount of phosphates of iron and 
alumina present, since Thomas slag contains normally more or less of 
these compounds. 

Popjpelsdorf; Prof. U. Kreusler, director. — The work of 1690 induded 
the following subjects: (1) Investigations of certain nitrogen-free 
constituents of vegetable coloring matters; (2) the respiration and 
assimilation of plants; (3) the processes of decomposition accompany- 
ing fermentation, putrefaction, and decay, vith special reference to 
nitrification and the gains or losses of nitrogen; (4) the value of grains 
grown under varying conditions, especially of wheat with reference to 
baking qualities; (5) the value of brushwood {Solsreisig) for feeding 
purposes; and (6) meteorological observations, 

Posen; Dr, G. Doges, chemical director. — ^This station reports having 
made examinations of 1,624 samples of various materia^ induding 
about 800 of fertilizers, nearly 000 of feeding stufife, 100 of seeds, etc. 
Numerous cases were noticed of adulteration of Thomas dag meal with 
Bedonda phosphate, and less seldom with phosphorite. Of the 596 
samples of feeding stiifis oxamiued, 497 were tested as to purity and 
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quality. A surprisiug condition was noticed witli regard to tlio rye and 
wheat bran offered for sale in the Province of Posen. Of the 174 samples 
of rye bran evsimined, only 21.(i per cent were found to bo pure, that is 
free from adult<*ration with other materials, and even these were not 
always in a good and fr-esh condition; 0H.2 ])cr cent had received 
additions of rye chaft^ 8.5 i)er‘ cent sand or dirt (up to 18 per cent), and 
18.2 per cent so nurclr ergot that the bran was considered uusafo for 
feeding. Another adulterant used for rye bran was finely ground oat 
chaff, as large amounts of this material as 40 per cent being found in 
some cases. The oat chaff is said to contain only 1.3 i>er cent of 
})rotein and 0.3 per cent of feit. It was idso sold alone irnder the name 
of “oat bran” at the price of other brans. The 38 samples of wheat 
bran examined wore found to be somewhat better, 67.8 per cent of 
these being unadirlterated; 28.5 percent contained rye chaff; and 3.7 
per cent admixtur'es of sand. It was observed in general that the 
coarser brans produced in the roller process were almost entirely free 
ficom adulteration, wldch would be more perceptible than in the case of 
finer material The station has worked out a method for detecting the 
adnlteratiou of Thomas meal, and separating the adulterants quantita- 
tively, which is not described in detail in the rei>ort;* imd has proved 
the reliability of a method worked out eLsewhoie lor the determination 
of the firee fatty aci^ in feeding staffs. 

The work outlined for the present year includes studies of feeding 
stn£& in connection with the investigations undertaken by the Associa- 
tion of G-erman Stations, studies of the properties of hot and cold-pressed 
rape cake, soil investigations, and field experiments in co6i)erationwith 
an agricidtaral society in the Province. 

Proshau} Dr. P. Sormer, director. — Several new investigations have 
been made during the year by Dr. Soraner on plant diseases and plant 
physiology. The report enumerates the following subjects: (1) The 
difference in the behavior of the wounds of fmit trees pruned at dift'erent 
seasons of the year; (2) the symptomatic hignificauce of intumescence; 
(3) studies of the canker occurring on the genus Mitbm', (4) investiga- 
tions of the parasitic growth causing a blight on cabbages and other 
Crudferas', and (5) certain diseases of the grapevine. In 18i>l studies 
of the first two subjects are to be contiimcd, and new ones undertaken 
on (1) the formation of gum by injured (diseased) plants as a result of the 
action of bacteria; (2) Peroimjpora viUeola and the means of combating 
it; (3) trials ofcopper preparations for pai'asitic diseases; (4) the rusts of 
fruit trees; and (.I) the effect of noxious gases and ftunes on firuit trees. 

Begenwalde; Prof. S. Birner, director. — ^In 1890 this station made 
examinations of 1,598 samples of seeds, fertilizers, feeding stufik, oils, etc. 
In iulditiou to this work three field experiments ai'erepiated as follows: 
(1) Experiments with six different varieties of potatoes to study the 
effect upon the yield and the starch content of tubers, of nitrate 


•Pent, laadw, Presse, 1890, j>, 525. 
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of soda "with and witliout supe^pllo^pl^ate, and of baxnyard mautu'e. 
The beneficial effects of nitrate of soda were apparent with all the varie- 
ties. (2) Experiments as to the yiehl of yellow and blue lupine and 
serradeUa, both grass and stubble, under the most advantageous condi- 
tions, the results of which are not yet reported. (3) A comparison of 
sowing lupine broadcast and in drills. This experiment was made on 
eight plats, each 25 squai'e meters in area, on lour of which the seed 
was broadcasted at the rate of 175 pounds per acre, and on the other" 
four drilled at the I'ate of 80 pounds per acre. The results showed that 
at the time of blooming 85.2 per cent of the seeds capable of germina. 
ting had produced plants where the seed was broadcasted and 93.4 per 
cent where the seed was drilled. In the laboratory studies were made 
(1) on the effects of adding kainit and eamallite to lime soils; (2) 
on the relation between the tree fiitty acids and the spoiling of feed- 
ing stuffs; (3) on the changes in ftndy ground feeding stuffs by long 
exposure to the aii-; (4) on the culture of the oil turnip and its value as 
a fodder plant; and (5) on the culture and composition of Stackyg taber- 
ifera. The results of these experiments have not yet been published. 
The investigations upon the changes in feeding stuffs showed, among 
other things, that by lying exposed to the air for 6 months linseed 
meal lost not less than 73 i)er cent of its fat. 

Wiesbaden; Frof, H. FreaeiiiiM, director . — ^Five hundred and ninety- 
one analyses were made during the year, most of which were in 
connection with the contr'ol of fertilizer's and feeding stuffs. 

To the above reports of Prirssian stations the reports for 1890 of 
the station at Bostock and the seed-testing station at Hohenheim are 
appended. 

Sostooh; Prof. B. Meiurich, director . — ^The number of analyses of 
various materials and tests of seeds made during 1890 was 4,877. Of 
these there were 730 samples of fertilizing materials, 45 per cent of 
which were Thomas slag. Adulterations of the latter with Bedonda 
phosphate were noticed in 23 cases. Three separate cargoes of Thomas 
slag, impor-ted dir'cct feom England, were each found by the author to 
contain Bedonda phosphate. Of feeding stuf& 704 samples wore ana- 
lyzed, the larger part being of peanut and cotton-seed feeding stuffs. 

Field experiments were made to determine the best time for api»ly- 
ing nitrate of soda to winter and summer grains, the results showing 
that in general the nitrate should be applied just as the plrjprt begins 
its vigorous growth but before it has commenced to shoot upwards. 
A comparison of the effects of different nitrogenous fertilizers tbr oats 
showed for the first year the feUowing relative action as based on the 
best result at 100; Ammonium sulphate 100, ground meat 72, ground 
bone G5, ground leather 59, dried blood 58, and ground horn 33. The 
plats receiving nitrate of soda met with an accident, but the results up 
to that time appeared to be similar to those with ammonium sulphate^ 
Feeding experiments were made with cows as to the effect of food on 
10336— Ho. 4 5 
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the fat coutout of the milk, the results of which indicated an increase 
in both per cent and total amount of fat in the milk when cocoaunt 
cake was fed as comi>ared with peanut cake (see Experiment Station 
Eeeord, toL m, p. 07), and the experiments of the previous year to 
compare the effects of sesame cake and peanut cake for fattening yoimg 
lambs, were concluded. Eo striking differences were observed between 
these two materials, but each year the results wex'e slightly in favor of 
the sosumo cake. 

The station has also superintended during the past year a series of 
cooperative field e:q)eiiments on forty different farms to study the 
requirements of the sods. The results were controlled at the station by 
means of pot experiments. In these trials large pots were filled with 
soil foom each farm and the same kinds and amounts of manure were 
used and the same kinds of plants were grown as on the larger fields. 
These pot exiwriments, showing the effects of different ferializiers on the 
differerrt soils, are said to have been of much interest and served as an 
object lesson to large numbers of farmers who visited the station. 

Sohenheim; Seed- Testing Station; Frof. O.KircJmer, director . — ^During 
the year ending October 1, 1890, this atati<»n tested 83C samples, repre- 
seutuig over 280,000 pounds of seed, of which 599 samples were of clovers, 
the red clover predominating. Plat experiments with red clover, which 
have been in imogress since 1885, to observe the relative jneld of clover 
fiom dittferent countries, have indicated that in that climate varieties 
from central Europe (those from Germany, Austria, Styria, Bohemia, 
Hungary, Poland, and England) differ very little in desirability, pro- 
vided they have not come origirraUy from America or southern Europe 
(Italy, sorrthem France, southern Hungary, etc.). 

In similar plat experiments during 2 years with lucem from Italy, 
Hungary, Provence, Wurtemberg, and America the largest total yields 
of green tWder from successive cuttings was with Italian lucem and the 
smallest from American. In 1889 the yield of the American wtis 
per cent and in 1890, 47.55 i)er <5ent as forge as the yield of the Italian. 
Where American seed was used about half the idauts died out the 
first season. The author believes it to be undesirable that American 
seed be placed on their market, and warns fittmers against sowing it. 
He states that eqrraUy unfavorable results have been obtainod with 
American lucem seed in Switzerland and France. 

Investigations as to the changes in feeding stnffs by souring 
in the silo, O. Kellner, Y. Kozai, and Y. Mori, reported by O. 
Kellner {Landic. Yers. Stat, 39, pp. 103-114). — Earhor investigations 
by the author and J. Sawano seemed to show that the decompositiou 
of the nitrogenous constituents of feeding stuffs m the process of 
ensiling was, in some cases at least, accompanied by the formation of 
ammonia, which was partially or wholly driven off during the drying 
of the material for analysis. Experiments witli white clover as to 
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the extent of this loss and its proportion to the total nitrogen lost, 
indicated that when the ammonia which escaped during the drying of 
the silage was taken into account the amount of nitrogen in the sour 
silage was approximately equal to that in the original material before 
ensiling; or in other words that in the fenneutation of feeding stuffe 
containing much water under exclusion of air no perceptible loss of 
nitrogen occurs. 

The present series of exijeriments were carried on with (1) Imperata 
arundinacea, (2) Itahau rye grass, (3) buckwheat (upper jrart, in milk 
stage), (4) mulberry leaves, and (5) turnip leaves (Japanese Daikon), 
each of which was treated as follows: About 5 kg. of the fresh material, 
from which the coai'ser stems, etc., had been removed, was cut finely 
and mixed, and while one portion was dried and analyzed at once 
another portion was sealed aii'-tight in a large -glass bottle and bui-ied 
about 1 meter deep in the ground. From 7 to 7.5 months later the sam- 
ples were taken out and weighed. They wei-e aU found to be wdl pre- 
served and entirely fcee ficom mold. The j)ei-centage of acid (calculated 
for lactic add) ranged ficom 1.25 (mulberry leaves) to 28.1G irer cent (turnip 
leaves) in the dry matter. The nitrogen was determined directly, and 
after previous drying, in samples of the silage from each material. iSToue 
of the original materials except the turnip leaves contained more than 
a trace of nitric acid; the latter contained 0.795 per cent of nitric add 
in the dried leaves. A determination of the nitric add in the dlage 
from turnip leaves indicated only a trace. The nitric acid had therefore 
almost entirely disappeared during the souring process— a result which 
agrees with previous ohservations by the author on beet leaves.* 

The results of the analyses of the different samples of silage are in 
direct accord with the results of the e:q»eriments with white clover, 
and lead the author to the following conclusions: 

(1) The chemical processes during the souring of feeding stuffs under 
exclusion of air cause no perceptible loss of xxitrogen as long as the 
material used is firee from appreciable amoxmts of niMc acid. 

(2) In preparing the silage for analysis by drying, ammonia is gener- 
ated through dissodation of organic ammonia compounds. The loss by 
this means in these experiments varied fi'om 3.2 {Imperata) to 23.3 per 
cent (buckwheat) of the total nitrogen in the original material. 

Determinations were also made of the digestibililgr of the protein 
in each of the materials before and after ensiling, as indicated by 
Stutzer’s modified method of artificial digestion. The tests of the silage 
induded tests of dried silage and of that ficom which the acid hadbeeir 
extrsmted by digesting with absolute alcohoL It was found that in 
general the process of ensiling had not rendered the pr-oteiu less solu- 
ble in the digestive solutions, and in some oases in which the original 
material contained much cellulose the solubility of the protein was even 
higher in the sQage than in the urigiiral material. 


•Landw. Vers. Stat., 26, p. 461. 
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To observe tte effect which ensiling had on the digestibiliiy of the 
albuminoids, the non-albuminoid nitrogen was determined in the fresh 
and in the ensiled materials. In every case except that of Imperata 
the percentage of the non-albuminoids in the total protein was much 
larger in the ensiled than in the fresh material, i. e. the decomposition 
of the albuminoid materials during ensiling was very considerable in the 
ease of the feeding stuffs very much richer in nitrogen, but in the case 
of Imperata (1.54 per cent nitrogen) there was comi>aratively little 
change. Assuming the non-albuminoidnitrogen to be entirely digestible, 
it was found on calculation that the digestibility of ihe albuminoids had 
considerably decreased in ensiling wherever any consideiuble decomposi- 
tion of the albuminoids had taken place (all except Imperata), It 
would seem that the more soluble and digestible portions of tbe albu- 
minoids are attacked duriog the fermentation, so that the albvuninoids 
in the silage possess a lower coeffleieut of digestibility. 

The loss of valuable ii^edients of hay by eaposture to rain, 
A. Emmerling {Landw. WocheiiU. f. ScMeswig-Kohtein, 1891, pp. 
569-571). — ^Pi’om unpublished experiments made at the experiment 
station at Kiel in 1883 and 1884, the author was led to believe that the 
loss of valuable ingredients of hay by exposure to ram was dependent 
npon the number of rainy days and the amount of rainitUl; but similar 
experiments in 1891 did not support this view, the amount of loss being 
proportionally much in excess of that of 1883 and 1881. Since the aver- 
age temperature of the air in 1891 was 68° F. as compared with 62® and 
600 in 1883 and 1884, respectively, he reasons that the temperature of 
the air is also an important factor. The increased temperatui'e would 
aid the solution of the ingredients in water as well as the fermentation. 
Grass which during the past season was exposed in cocks and in 
swaths for 18 days, on 9 of which rain fell, sustained the following 
losses in percentages of the original amount of ingredimts in the hay 
(hied without wetting: 


rtmntat/L of ingredients in hag lost hg exposure to rain* 



In cocks. ^ 

In swatlis. 

/ 

Xioss of total diy siAtter - 

JPer emt. 
18.3 
31.0 

Per emt 
29.4 
41.0 
24.8 
»‘W.8 

ZiOSBof cruclo 

Xjosb of orudoprotoio......*.. .... 

2<C0 

Xiws of digestible protein - 

30.8 

XiOfisoi non filbammoid protein (itmides). .......... .......... 

9.6 

12.2 



The loss in cocks and in swaths was therefore approximately as 
62 : 100. This agrees very nearly with the relative losses in 1884, whei'c 
the loss in cocks was about two thirds of that in swaths. 

Cooperative e^teriments with cereals tmder the auspices of 
the German Agricultural Society {Sachs. Vmdw. Zeitseh., 1891, pp. 
a,84-Ta36).— At a recent meeting of the German Agiicultural Society 
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Pi( rfpssoi* Liebsclier of Gottingen presented the report of the cooperative 
field e\|)eriments ■with eeieals carried ont in different parts of Germany 
in liSOO, under the auspices of the Hoeiety. Of lii-t experiments made, 
30 "were "with ■wheat, 33 with rye, and 63 ■with oats. Several of the 
experiment stations participated in these experiments. 

The results, aside jfrom those rdating to the tests of varieties, were 
in brief as follows: (1) The weight of kernel is a characteristic for the 
variely, and all previous observations have feile<l to show any change 
in this weight from continued cnlture. (3) The percentage of chaff or 
husk in the total weight of the kernel is also a characteristic for the 
variety, hut no very considerable differences have been noticed between 
the different varieties tested. (3) The proportion of grain to straw, on 
the contrary, is relatively little affected by the variety. (4) The protein 
content of oats is practically independent of the variety. (5) The pro- 
tein content of oat kernels is influence<l in an exceptionally high degree 
by the kind and condition of the soil; and soil and dimate also affect 
the proimrtion of grain to straw. The protein content was found to 
follow the yield, being the largest on a rich soil whmre the yidd was 
largest. Thus it was found that on an average 76 pounds of grain gro'wn 
on a loam soil contained as much protein as 100 pounds of grain grown 
on a sandy soil The proportion of kemds in the total yield was also 
found to be largest in crops grovra on heavy soils, which, the author 
says, is contrary to the, general belief According to this, therefore, 
light soils not only give smaller total yields of oats, but a larger propor- 
tion of straw to kernels, which also contain rdatively less protein. 



EXPERniENT STATION NOTES. 


ALABA^kTA STATI037S. — D. Gillis, M. S., has been appointed director of the Sonth- 
east Alabama Station vice T. M. Watlington, B. S., resigned. R. E. Binford, M. A., 
has become director of the North Alabama Station -vice C. L. Ne^yman, B. S. 

COLOBADO College and Station.— A two-sfeory stone and brick building, to cost 
$9,000, is being erected for the use of the station as well as of the college. A forcing 
house to be used for experiments in horticulture is also being built, together with 
a residence for the professor in charge of the farm. Exliibits have been made at 
several State and county fairs in Colorado of live stock, grain, and other agricultural 
products from the station and its substations. 

Connecticut Storks School.— A. B. Peebles, B. S., formerly connected with the 
Michigan College and Station, has been appointed professor in chemistry at the 
Storrs Agricultural School vice J. R. Hutton, B. S., resigned. 

Iowa Weather and Crop Service Report for 1890.— This is the drat animal 
report under the State law, approved April 25, 1890, and includes historical data 
regarding meteorological observations and crop statistics in Iowa; a sketch of the 
physical geography of Iowa, by R. E, Call; an article on qlimatology of Iowa, which 
contains a number of tabulated summaries of meteorological observations covering 
a number of years; and notes on the weather and summaries of meteorological 
observations in 1890, at different stations in the State. 

Kentucky College and Station.— C. M. Mathews has been elected professor of 
horticulture aud botany in the college and horticulturist to the station. 

New York Cornell Station. — Snyder, B. S., assistant in chemistry, has 
accepted the position of chemist to the Minnesota Station. L. C. Corbett, B. S., has 
been appointed assistant in horticulture vice E. Q, Lodemann, B. S., who has been 
made an instructor in the Cornell University. 

Ohio StAHON.— The people of Wayne County having at a special election ratified 
the proposal of the county commissioners to donate $85,000 for the purchase of land 
for the station, the board of control will select the fhno, and after the erection of 
suitable buildings the station will be moved. 

Utah Station. — ^In a trial in which one lot of horses was watered before feeding 
and another lot after feeding, the results favored the former practice. 

Queensland,— Bulletin No. 10, August, 1891, of the Department of Agriculture, 
Brisbane, contains a report of agrionltuxal conferences h^d at Maryborough, Rock- 
hampton, and Bundaberg. The topics presented in papers and addresses 
were, Wheat and its Cultivation, E. Adams; Improvement of Seed, D. Clarke; 
Dairying, B. Jones ;Dadryiag and Dairy Cattle,Profes8or Shelton; Some Reasons for the 
Non-Keepiug Qualities of Butter and Cheese, P. McLean; The Orange Tree and its 
Prodtahle Culture, P« Biddles ; Tobacco Growing, S. Lamb ; Fanning for Prodt, Professor 
Shelton; Tobacco Growing, A* Jones; Proit Cultuxe, J. S, Edgar; Canning and Fruit 
Preserving, Professor Shelton ; Silos and Silage, R, S. Archer ; Grazing Farms for Profit, 
Mr. Beak; Insect Pests, Professor Shelton; How to Improve the Breed of Horses, J. 
M. Murray; Durham Cattl^ Mr. Peberdy; Mixed Husbandry, Mr, O’Shanesy; Maize, 
V. Murray; Oultivarion and Tillage, Professor Shelton; Flowers, Miss E. M, Young; 
Proit and Fruit Growing, Mrs. Maunseli; Cultivation of Cane and Manufacture of 
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Sugar, A. Gilison ; Tiue Culture, W. Melville ; Bee Culture, G. Keinlall ; Potato Cul- 
ture, B. Workman; Tlie Fuim Home, P. McLean. 

Germany.— Profesw MoiitiS Fleischer, for many years director of the Moor Lxp<*ii- 
ment Station at Bremen, has been appointed professor of cbemifetry in the agricul- 
tural high school at Berlin as successor to Professor Landolt, and *^'111 enter upon his 
duties this fall. He will retain the general direction of the Bremen Station, but 
the work carried on will be under the immediate sui>ervision of Dr. H. Tacke, foruieily 
first assistant. 

Professor Fleischer has resigned Ihe position of editor in chief of Biedeimann’a 
Central-Blatt fur Agrihilturvhemie, which he has occupied for 11 years, and will he 
succeeded by Dr, U. Kreusler, professor in the agricultural academy at Poppelsdorf. 

Professor Leopold Just, director of the Agricultnral-Botanical Experiment Station 
at Karlsruhe, died August 80, 1891, at the age of 50 years. 



LIST OF PUBLICATIONS OF THE UNITED STATES DEPARTMENT OF AHRICULTDRE 

ISSI3EB BTJEINa OCTOBER, 1891. 


Division or Entomology: 

Periodical Bulletin, vol. iv, Nos. 1 and 2, Oetolji r, 1891.— Insect Life. 

Weather Bureau: 

Special Repoit, 1891. 

DmsiON OF Staiisiics: 

Report No. 89 (new series), October, 1891. — Condition of Clop‘S j Yield of Grain per 
Acre; Freight Rates ol Transportation Companies. 

Office of ExFEniMENi Stations: 

Experiment Station Record, vol. ii, No. 12, July, 1891. 
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m Of STATION PUBLICATIONS EECEIYED BY THE OFFICE OF EXPEBIMENT STATIONS 

DTJEIKG OCTOBEE, 1891. 


AoPwTCULTruAL Exp-crj^iPXT Stahox op the Uxiteesity op Aptzoxa: 

Bulletin Ifo. 2, September 15, 1891.— Xote-b on some of the Eange Grasses of 
Arizona ; Overstoeldng the Hange. 

Agkiculti’ral Experiotnt Statiox op the Uxivkhsity op California: 

Bulletin No. 94, September 23, 1891.— Composition of the Ramie Plant; Fertili- 
zing Value of G^eaRe^vood. 

Georgia Experiment Station : 

Bulletin No. 14, October, 1891.— Variety and Fertilizer Experiments with Oats; 
Variety Tests with Wheat; Variety Tests and Fertilizer Exjjeriments with 
Vegetables. 

Kansas Agricultural Experiment Station: 

Bulletin No. 21, August, 1891. — Second Report on Fungicides for Stinking Smut 
of Wheat. 

Bulletin No. 23, August, 1891.— Smuts of Sorghum; Com Smut. 

Maine State College Agricultural Experiment Station: 

Annual report, part in, 1890. 

Bulletin No. 3 (second series), September 1, 1890. — ^The Babcock Milk Test Adapted 
to Testing Cream. 

Maryland Agricultural Experiment Station: 

Third Animal Report, 1890. 

Hatch Experiment Station op the Massachusetts Agricultural Cotjjsge: 

Bulletin No. 15, October, 1891. — ^Experiments in Greenhouse Heating; Special 
Fertilizers for Plants under Glass; Report on Varieties of Strawberries; Report 
on Varieties of Bhickherries and Raspberries. 

Meteorological Bulletin No, 33, September, 1891. 

Experiment Station op Michigan Agricultural College: 

Bulletin No. 75, July, 1891.— Fertilizer Analyses. 

Bulletin No. 76, October, 1891.— Kerosene Emulsion. 

New Jersey State AGriOultural Experiment Station: 

Bulletin No. 83, September 15, 1891.— Analyses and Valuations of Complete Fer- 
tilizers. 

New York Agricultural Experiment Station: 

Bulletin No. 33 (new series), July, 1891.— The New York State Fertilizer Control 
and Fertilizer Analyses. 

Bulletin No. 34 (new series), August, 1891.— Comparison of Dairy Breeds of Oalt- 
tie with Reference to Production of Butter. 

Bulletin No. 35 (new series), Angusi^ 1891.*— Some of .the most Common Fungi and 
Insects, with PreYentives. 

BuHetbi No. 36 (new series), September, 18914— jdmall Fndts.. 
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CORVCIL AGRKULmiAL EXPUKIMBOT STATION: 

Bulletin Xo. 31, September, 1891. — ^'riie Foreinj; of Englibli CxiCTiinbers, 

North C vkoi in v Aihjicultural Exprihmknl Si \iroN; 

Bulletin No. 7^a, July, 1891. — ^Mekoroid^ioal Summary for North Carolina, April 
and J[a\ , 1891, 

BuUtitinNo. 79u, August 13, ISQl.—Meteorologioal Summary for Noitli Carolina, 
June and July, 1891. 

Ohio Ageiculturat^ ExramTTkiENT Station: 

Bulletin vol. iv, No. 5, September 1, 1891. — ^'Plm Wheat Midge. 

EnoDE I«!LVNi> State Agrict ltueal Experiment Station: 

Third Annual Eeport, part ii, 1890. 

Bulletin No. 11, June, 1891. — ^Fertilizer Law, Valuations and Analyses; 
Meteorological Summary. 

South Carolina Agricultural Experiment Station: 

Bulletin No. 1 (new series), July, 1891. — Commercial Fertilizers. 

Tenne^^see Agricultural Experimejit Station; 

Bulletin vol. iv, No. 3, July, 1891. — ^The True Bugs of Tennessee. 

TnxAS AGRiruLTUR^L ExpERiMUNr Station: 

Bulletin No. 17, Anguht, 1891.— -General Information Relating to the Texas Sta- 
tion. 

Agrtoultural Expi'rtment Station op Utah: 

Bulletin No. 8, August, 1X91. — Silage. 

VERMONr State Agriculturvl Expertmunt Station: 

Bulletin No. 20, So]>tember, 1891.— Maple sugar. 


DOMINION OF CANADA. 

Department op AGRicrLTruE; 

Annual Report for the Province of Ontario, 1890. 
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EXPERIMENT STATION RECORD. 


VoL HL ISSUED DECSBMBEE, 1891. So. 5. 


EDITOEIAL IfOTES. 

To obTiate tbe difficulties met with in field experimeutp;, various 
methods have been suggested. The chief aim has been to bring as 
many conditions as possible under the control of the experimenter and 
to eliminate those iiTegularities of soil, moisture, and plant food which 
often vitiate the results of field exx>erinients. For this purpose use has 
been made of small quantities of soil placed in pots or boxes or in small 
plats sei>arated by i>artition walls sunk in the ground. 

Tlie leading representative of this tendency of experimental inquiry 
just now is Profl P. Wagner, of the experiment station at Ilannstadt, 
'Whose methods of ex]ierimenting with soil in pots liave proven most 
useful and are coming to be widely ad<)])ted. Wagner’s system con- 
sists essentiallj’* in using <*ylindrical i)ots of zinc to hold the soil, which 
is carefully prei)ared and thoroughly mixed so as to have tin* ]M>rtions 
ill the diiferent jiots as nearly alike as xiossible. Any desired soil 
can be used. The i>ots are jilaced on small ]>Iatform cars which ran 
on rails, are easily moved, and can be i>ut under shelter when net*essary 
to protect the x»lants from rain, hail, severe wind, or fmst To regu- 
late tin* w^at(‘r suiiply, the ])ots are weighed by a convenient apparatus, 
and winter is added as often as is necessary to maintain the per<*entage 
of moisture in the soil best fitted for the growth of the plants. Wagner 
also uses larger cylinders set in the soil. In these the water supply can 
not be regulated so well, nor can the plants be put under shelter. 

Hotewortliy as is the success of the system wliicli Wagner has been 
elaborating for more than a decade, a success proven by his own results 
and confirmed by tbe experience of others who have followed Ms method, 
it does not meet all the needs, and other experimenters are trying to 
improve upon it. The plan of inclosing tlie soil in boxes, which was 
undertaken over a score of years ago by Wolff and fiLenneberg and has 
been prosecuted by Hanamann, Lawes and Gilbert, Wohltmann, wd 
others, has several advantages over that of pot experiments. litrger 
quantities of soil ai*c used so that more plants may be grown. TheplantS 
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have opportunity for more natural root development. The temperature 
of the soil in the boxes is sulgect to less fluctuations than in the small 
pots, and is more like that of the soil in its natural state. The con- 
ditions of gi’O’srth are thus more nearly normal. With proper appliances 
the vater supply can be kept under control, the water table maiutaiued 
atanydesired level, the drainage water collected, measured, andanalyzod, 
and thus the statistics of income and outgo of water and plant lb(Kl ciin 
be determined. 

Plans of box experiments adopted in the experimental garden of the 
Agricultural Institute of the University of HaUe by Dr. Wohltmann, 
and at the newly organized Experiment Station for Plant Culture in 
Dresden by Dr. Steglich, are given on pages 342-354 of the present 
number of the Eecord. 

By this method many of the difSculties of fleld experimenting are 
avoided, most of its advantages are retained, and a number of very 
desirable features are added. The experiments are close at hand and 
more easily watched than in a distant field. Any desired soil or selection 
of soils can be used. Each soil can be carefully jnepared, sifted free fr< nn 
stones, and thoroughly mixed, so tliat it shall be alike in all the lH)xes. 
The boxes are set in the ground and plants are gro>vu in the spaces 
between them. We thus have a series of exi)erimental plats, as in a field 
experiment, only on a smaller and moi'e convenient scale. Each plat 
is entirely isolated, so that the plants of one ])lat can not feed upon the 
material of anotlier, and is large enough for a number of plants to grow 
upon it and small enough to be managed with little labor. There are 
tubes for watering the soil fixun below and collecting the dminage water. 
The water supply can be regulated at will and made the same for all. 
Thus drouth and excessive moisture, which injure or ruin so many 
experiments in the field, are prevented, and two cliief sources of error m 
field experiments— unevenness of soil and inequality of water supply in 
the different plats — are avoided. Dafo for tlie statistics of water supply 
and removal are found in the measurements of rainfall, wafer apitlied 
axfificiaUy, auddrainage. Analyses of drainage water show the amounts 
of plant food removed thereby. These, with weights and analyses of 
soil, fertilizers, and crops, supply tlie statistics of gain and loss of the 
elements of plant food. The plants can be more easily oared for and 
better protected from depredations of animals and from disease than in 
field experiments. The quantities of produce are so small that the 
plants and their several parts can be easily measmed, and can be 
weighed and analyzed with comparatively little labor. In short, tluk 
is a sort of field laboratory. It is a device for appl3nng to field exi)cri- 
menting the accuracy of method and convenience of manipulation which 
are indispensable for the best success. 

A method of field experimenting which has a number of the advantages 
of theboxeaperiment, has been adopfe<l at the Dresden Station and 
is described on pages 360, 361. SmaU plats are used. These are made 
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uniform by careful attention to the subsoil and thorough mixing of the 
surface soil. Boils of several kinds are tested side by side for com- 
parison. The i)lan consists in removing tlie soil to the depth of a meter 
(39.3 inches) and replacing it by the soil chosen tor the exi)eiimeut, which 
may be brought from a distance. For the experiments now being 
planned at tliis station tyi)ieal specimens of five of the most imi)ortant 
kinds of soil in Haxony have been selected. These are placed in posi- 
tion so as to provide small fields of difierent tyincal soils side by side. 
Each field is divided into narrow plats about 4 square rods in area. 
The plats of each field are uniform in respect to physical and chemical 
characters of the soil, and if the subsoil is uniform in its water supply 
and drainage, as is supposed, they will all have the same quantities of 
water. The uniformity of soil and water supply makes these small 
plats better than large ones ordinarily are. The quantity of water can 
not be regulated as in the box experiuients, nor can the statistics of 
income and outgo of plant food and water be determined. 

Of course such arraugements as these are expensive. In Dresden, 
where labor is somewhat cheaper than in most places in the United 
Btates, the plant for twenty exi^erimeiital boxes complete cost about 
$1,000. That for the same number of small plats prepared as above 
described, cost from $750 to three or four times as much, according to 
the exi)ense of getting, preparing, and especially transporting the large 
quantities of soil. But if the expense is considerable at the outset the 
work of carrying on the experiment is less than in ordinary field expeii- 
ments, because ever3rthing is conveniently at hand and the areas are 
small. 

For its box experiments tbe Dresden Station is planning a study of 
the acquisition of atmospheric nitrogen by x>lants and soils. While 
the aftiliated station at Tharaiul is investigating the action of bac- 
teria in the assimilation of the nitrogen of the air by plants grown 
in artificial soil, the Dresden Station is to study the practical side of 
the subject by experiments in natural soil, so devised that the gain and 
loss of nitrogen may be accurately determined. To this end boxes aane 
to be filled with soils of difierent kinds and lupines grown in them* 
Some will be treated with bacteria from soils in which lupines have 
been successftilly cultivated, aud thus the ettects of the ino<*ulation will 
be observed. Accurate account is to be kept of the amounts of nitro- 
gen in the soil at the outset, the amounts i*emoved by drainage water 
and in the plants that are harvested, and the amounts left in the soil at 
the end of the experiment, which is to last several years. The balance 
will show how much nitrogen the soil and plants have gained by the 
different treatments.— [W* O. A.] 
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The follOTTingc iiTfonnation regarding experiment stations in Java has 
heeu furnished by Dr. H. Wintor, tor some time eliemist of the West 
Java Sugar Experiment Station and later eonuected with the station in 
jVliddle Java. Thougli not statistically <'omplete, it is nevertheless of 
interest as illustrating the imogress of the eiqieiiment station enteiprise 
there. 

There are at present four experiment stations on the Island of Java. 
Three, which may be called sugar experiment stations, veie organized 
and are supported by associations of sugar producers. The tbnrth, 
which is supported by the Government, is connected with the botanical 
garden at Buitenzorg, and is devoted to investigations of tropical plants, 
especially those of commercial impoitance in Java. 

Of the three sugar experiment stations, one is situated at Kagok 
Tegal in West Java, another at Samarangin Middle Java, and the third 
at Passoeroean in East Java. The oldest is the West Java Station, 
which was founded in 1885. It is under the control of an association 
of some thiity or forty sugar producers, who ftirnish the means for its 
support — about $16,(K)0 annually — and appoint a committee fiom their 
number for its management. Every associate pays in ju-oportion to the 
aiva he cultivates. At the time of its organization the woikiiig slatt 
included a director. Dr. AV. Kriiger, and a chemist. Tlie present dii e(*tor 
is Dr. Went. 

Some of the results of the investigations at this station have been 
reported by Dr. Kriiger in Dutch and also in German in a volume 
entitled Beriekte der Vensuehs-Htation fur ZueJeerrohr in West Jam, 
KagoJc-Tegal {Java), published in Dresden, Germany, in 1800. It con- 
tains accounts of three investigations by Dr. Wintei- and one by Dr. 
Kitiger. Of those by Dr. Winter, the first, on Methods of Inv(‘.stiga- 
tion for the Cane-Sugar Industry, desmibes stmlics on the determina- 
tion of glucose in sugar juices, the determination of sugar in sugar cane, 
and the selection and investigation of average samples in field evpm i- 
nentsj the second, on The Ohemical Oomposilion of Sugar (’ane, tivats 
jf the distribution of sugar in sugar cane and the chemical conslituents 
)f sugar cane; the third, on Extraction of Cane Sugar fi’om Sugar C'ane, 
xmtains articles on eeitsiin materials which appear in the making of 
nigar, and on lime precipitation (without 00^). That by Dr. Kriiger 
;8 on Diseases and Enemies of the Sugar Cane, and is in three divisions, 
the first, on diseases duo to animal parasites, treats of diseases caused 
by borers and Pkgse^oda ; the second, on diseases due to vegetable para- 
sites, treats of blight, red s^iot of the leaves, rust, and a disease of the 
leaves caused by a sclerotium; the third treats of obscure diseases 
probably due to vegetable organisms. Among the nine jilates acconi- 
l)an>ingthe textareillustiutions of ScfrpojtJiaga intaeta) Chiloiiiftisea- 

Has; JHtttrma striatalis^ GrajshaUtha scMsUteeana', Thrijgs suvcliuri, 
i. sp.; Phlaeothrips lueasseni, n. ap.; Tglenehus saeehari', Cercospora 
kdphM, n. sp.; TJstilago saedkari (!), and Uromyrn JcuJinii, u. sp. 
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A fe'w inoiitlis after tlie establislinieiit of tlie West Java Station a 
second, similar in organization and i>iu'i)ose, was founded at Samaran^^, 
Middle Java. The meiuhers of the association wliich controls it ctni- 
tribiite to its support in proportion to the amount of sugar x>roduced 
eacli year. Its in(*oiue averages about ^20,000 per annum. It was 
lirst organized ^vith Jlr. JJeneeke, a botanist, as director, and a chemist 
as assistant. In couueetion with the station work there was also a 
course of instruction to about a dozen students. 

The third sugar experiment station was started inl886,in Passoeroean, 
East Java, on essentially the same plan as the one in West Java. Its 
income is over $24,000 per annum. The working staff includes Dr. 
Eiamers as director and chemist, a vice director and botanist, a bacte- 
riologist, and an assistant chemist. Por manual services four helpers 
are generally eini>loyed. 

The institutions meuti()n(*d above are worldng exclusively in the 
interest of the production of eaiie sugar, and arc only in tliis limited 
sense agricultural experiment stations. The latter designation may, 
however, be properly applied to the station connected with the botani- 
cal "garden of Buiteiizorg. Its work is principally botanical, and, as 
above stated, it has to do with tropical plants, the development of which 
is so important in Java. Extensive investigations have been made with 
fertilizers at this as at the other stations, but their success has been 
interfered with by diseases which have attacked the plants. 

It is probable that other stations will soon be organized in the inter- 
ests of the production of coffee, (luinine, tobacco, etc., and one esi>edally 
lor indigo. 

The management of the stations is liberal. The buildings, especially 
the laboratories, are very substantial, and are provided with water, gas, 
and other conveniences. The equipments for the i>articular lines of 
investigations are excellent. The salaries are generous — $5,000 per year 
for directors, $2,500 to $3,750 for chemists, and $1,500 for assistants. 



ABSTRACTS OF PDBUCATIONS OF THE AfiWCUlTDEAL EXPERIMENT STATIONS 
IN THE UNITED STATES. 


Arizona Station, Bulletin Bo. 2, September 15, 1891 (pp. 12). 

Botes on some of the eange grasses of Arizona, J. W. 
Tohmey, B. 8. — ^TMs is a brief prelimiuary i‘ei>oi'tonRomeot‘tliomoHt 
important grasses growing on tlie open mesa binds, in valleys, and on 
immiitains. The species mentioned in tbe bulletin are Bouteloua erio- 
potlu, B, oligostachya, B. racemom, B. h irauht, B. ariitUloides, B. hurvardi i, 
Buckloe daetyloides, Milariit mutka, H.jamesii, M. rigida, Arhtida tin- 
eottiea, A. puryureit, Pttyyoyhonum, laguroideum, Patikum JaehnantAum, 
P. hulbosum, and ALuldeiibergia dkikliophyllu. Attention is calkMl to 
tbe diminution of the pa.stiirage on the ranges, due to overstocking. 
The close pasturing of the native grasses, combined with droutlj, is 
causing the gradual extinction of the more valuable forage idauts on 
many of the ranges. 

Arkansas Station, Third Annual Beport, 1890 (pp. 155). 

PiNANOiAii STATEMENT (p. 4). — ^An itemized account of exi>euditures 
by the station in 1890. 

Shrinkage in sieage (p. 6). — ^A brief tabidated stiitement of the 
amount of corn and sorghum stored in and of the silage taken foom the 
station silo. 

Experiments with corn, potatoes, grasses, and sugar beets 
(pp. 5-12 ). — Corn after rye (p. 5). — ^A brief tabulated record of the 
amomit of rye and com obfoined from ten plats on which rye wsis har- 
vested at difterent dates from April 9 to May 12, inclusive, and was 
followed by com. 

Corn, test of varieties (pp. 6, 7). — Tabulated data for 41 varieties 
grown in 1890. The results of 3 years’ exiierimeuts indicate tliat White 
Giant Bormandy, a late vaitety, is best suited to northwestern Ar- 
kansas. 

Com, fertilizer experiment (p. 8). — ^Tabulated data for twelve plats of 
sandy soil, on which cotton-seed meal, acid phosphate, and kainit, in 
different combinations, were compared with no mamue for White Giant 
Howngudy com. The best results -d^ere obtained with cotton-seed meal 
eomhiued with acid phosphate. 
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Fotatoes^ fertilizer earperiment (p. 0). — brief tabulated record of an 
experiment in wliicli diiierent fertili/er« were compared ^itli no manure 
on seventeen idnts wliere early potatoes were planted by tbe trench 
method. The highest yield was with a combination of acid phosphate, 
kainit, and dried blood. 

GraHHes and forage plants (p. 10). — A. tabulated record of the eondi- 
tioji December 8,1^500, of 26 species of grasses and forage plants soA\n on 
thin, sandy soil at the station in the spring of the same year. Japan 
clover is the only kind reported in good condition. 

iSugar-heet experiments (pp. 11, 12), — brief tabulated record of the 
yields of 13 varieties of sugar beets, and of American Imi)erial sugar 
beet on sixteen i>lats where different amounts of cotton-seed meal, acid 
jdiosphate, and kainit, singly and two by two, were com])ared with no 
manure. The highest yield, 13,280 pounds per acre, was with 50 pounds 
of acid phosi>hate. 

Eeport of OiiErasT, G*. L. Tellek, B. S. (pp. 13-28).— The author 
entered upon the duties of his office September 20, 1890, succeeding 0, 
B. Oollingwoml, B, 8. The report includes notes and tabulated data ou 
analyses of sorghum, sugar beets, and fertilizers, 

ISorghum analyses . — ^The work on sorghum during 1890 comprised a 
complete analysis of 332 samples of juice, besides a partial analysis of 
223 other samples, made in connection with (1) an experiment to study 
the effect of fertilizers on the yield of sugar, (2) a test of varieties, and 
(3) an examination of juice as an index to the selection of seed. 

JBffect of fertilizers on yield of sugar. — Kainit, acid phosphate, and 
cotton-seed meal in different amounts and combinations were compared 
with no manure on 40 fiftieth-acre plats planted with Early Orange 
sorghum. The highest per cent of sucrose was obtained when the three 
fertilizers were combined, and iu general the application of kainit seems 
to have had a beneficial influence upon the amount of sugar in the 
canes and jiiice.’^ This is in agreement with the results of a similar 
experiment reported in the Annual Eeport of the station for 1889 (see 
Experiment Station Eecord, voL ii, p. 317), 

Test of varieiies.^A tabulated r<H‘ord of analyses of 18 varieties, 
nearly every case the degree Brix of the juices analyzed here is 
lower than in that of the cane from which the seed was selected. All 
of the varieties polarized on an average more than 14 per cent of sugar. 
Of the 6 varieties the juices of which showed more than 15 per cent of 
sugar, all but one (Link Hybrid) were said to be crosses. The same 
varieties show a relatively high purity eoefiicient.” 

Sugar-beet esxperiments . — ^Tabulated analyses are given of samifies of 
beets grown iu the experiment referred to above. In ojpily om ease 
(White Imperial 11.8 per cent) was the per cent of sucrose in the jtiiee 
above 9 per cent. 

F^tiUzer Analyses of 6 samples of commercial fertilizers. 
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EBPOUT of nOKTIOUTjTTTBlHT, J. MoNeII., J3. S. (pp. 29-01).— A 
repoli of exi»eriinentH with toinatotw, cuciinibers, apples, strawberries, 
plains, aprieots, and grapes. 

Tomatoes (pp. 29-31).— Nitrate of soda, kaiiut, acid phosphate, and 
cotton-seed meal were applied to Paragon tomatoes. The largest and 
most profitable yield (52S bushels iier acre) was in the row fertilized 
with 800 pounds of nitrate of soda x)cr acre. 

Cucumbers (pp. 32, 33). — ^The yields are reported for 13 vtuleties of 
cucumbers, planted in hiUs in the ordinary way and around a pit 
filled with stable manure. The aggregate yield Ihvors the latter 
method of planting, but 5 of the varieties did better when planted in 
the ordinary way. 

Apjples (pp. 33-38). — list is given of 110 varieties, together with 
10 of crab apples, grow'ing in the station orchard. An experiment is 
described in which apples were kept in a storehouse, the temiieratui'e 
of which was kept between 40° and 50° F, by the use of ice. The 
lirofit, as estimated, was snflicient to wanunt the repetition of the 
experiment. Apples dipped in hot j>araifiu did not keep any better 
tluin those left untreated. 

Strawberries (pp. 39-45). — A reiiriut of Bulletin No. 13 of the station 
(see Experiment Station Kecord, vol. n, p. 198). 

Plums md aprieots (p. 40).— A brief note on the condition of the 
varieties of phxms and aprieots growing at the station. 

Grapes (i)p. 4C-C1). — ^Tabulated data for 138 varieties planted in the 
spring of 1888 and fruiting for the first time in 1890. The yield, with 
few exceptions, was poor. This is attributed to the following causes; 
“(1) The evident unfitness of many of the varieties for this locality, (2) 
the prevalence of rot, (3) the depredations of tlie gi-ape leaf folder, and 
(4) the unfavoiable situation of the vineyard.” 

A NEW INSBOTIOIDB FOB TIEB COTTON WOEM, A. E. MenKM, 1). 
Sc., AND G. 0. Davis (P]>. 02-09). — ^A reprint of Bulletin No. 1.1 of the 
station (see Bxi)eiiinent Station Kecoi'd, vol. ir, i). 318). 

KEFOET of BNTOMOIiOGIST, C5. W. WOODWOETH, M. S. (pp, 70-97, 
figs. 2).— Brief notes are given on the tbllomng insects which hyurod 
<ax>ps in Arkansas in 1890: Cutworms, white gnib,grdin plant louse, 
grape leaf folder, cotton worm, and bollworm. Great diftercuices in 
the amount of ipjury to, the foliage of different varieties of grais's by 
the grape leaf folder were observed. Hybrid varieties were especially 
attractive to the worm, while those of the species Vulpina sufl'ered com- 
paratively little iryury. An article on cotton worms is repriutrid from 
Bulletin No. 12 of the station (see Experiment Station Eecord, vol. ii, p. 
198) and another on the effects of arserrites on phints feom Bulletin No, 
14 of the station (see Experimeirt Station Record, vol. n, p. 198). Some 
additional notes are inserted in the latter article uitli reference to the 
relation between the strength of the poison used and the injury pi-o- 
dnced, and the differences in the amount of injury dne to differences in 
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tlie time of application. The following tables contain a summary of 
experiments in wliicli the arsenites were used in the proportion of 1 
jairt by weight to 100 or more parts of water: 


A seriufc. of 240 o^ijeriiueiitb on tlie oak gave the f()lJo\\ing robiilts: 

Fercentagea of injury to oak leaves. 


Poison used. 

1-100 1 

1 

I 

! 1-200 1 

1 

1-400 

' 

l-COO 

1 1-SOO 1 

1 1 

1-1000 

Fresh white arsenie 

32 

25 

1 

3 


0 

2 

< >hl wliite ar8(‘nio 

100 

100 

n'o i 

100 


00 , 

99 

Paris <ireen 

ICO 1 

100 

no 

99 


97 1 

92 

Loudon purple 

03 > 

91 

80 

34 

1 

44 1 

25 


A scrieb of 320 exi>erjuieiitH on the tomato gave the following data: 

Percentages of injury to tomato leaves. 


l^oisou llbOtl. 1 

1-100 



1-860 

1-1600 

1-3200 

1-0 100 

1-12800 

Flesh white arsenic 

0 


0 

0 

0 

0 

0 

0 

Old white arsenic 

-too 



*11*0 


100 

100 

1 

Paris rtiwii 

•‘300 



‘100 

*100 

*100 

*15') 

3 

Loudon purple 

*100 

*100 


*100 

*100 

3 

1 

0 


♦Stems also killed. 


To dotornune how much difference ia due to the time of application 216 applica- 
tions were iimdc on apple, grape, and peach leaves, care being taken to make the 
ai>plications entirely parallel as to number, age of leaf, and method of application, 

Percentayes of injury to apj)le^grajyc, and peach leaves. 


I’oison used. 

First 

day. 

Seronti 

tlay. 

Third 

day. 

Foiirtli 
(la,\ . 

Whitti arwuiic 

14 

5R 

SI 

9 

Pai'is ^lecu 

52 


27 

15 

30 

London purple 

67 


S8 


1 ! 



These applications were all made during 1 month, so that fliey prohahly show 
only the effects of tlio diffci*<‘ut atmosph<»rie <*on(litions. * * It aetans very 
evident that the (jonditiou of the leaf, which is dependent uium the atmospheric 
condition at the time, is the chief cause of this variation. The fact that poison 
a]>pli(‘d dry and kept dry can he applied in almost any quantity to a plant without 
injury would prove that the critical time is dependent uixni the period of ajqdiea- 
tion and suhacqueut rains and dews. Loaves do not have th<* same jmwer to absorb 
moisture at all times, 

Eei’DIM of ViSXBBiNAKiAN, R. R. Dinwiddie, V. S. (pp. 98-133, 
figs. 4). — ^Tliis cositains aa account of investigations of Soutberu cattle 
plague by tbe authox. Reference is made to experiments publi^ed b» 
Bulletin Uo. 11 of the Missouri Station (see Experiment Station Rec- 
ord, vol. ir, p. ICO) and Btilletins BTos. 7, 8, 9, and 10 of tlie Hebraaka 
Station (see Experiment Station Record, vol. i, p. 123). Exiierbneuts 
by tl»o !Mith«r in tlie preventive bioculatiou of catUo in Arkansas and 
11333— —ISfo. 5 3 
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in the onltivation and production of the disease by inoculations from 
different organs of diseased cattle and the manure of Southern cattle, 
gave negative results. Further experiments failed to show any i)artic- 
ular haeteriuin as the cause of the disease. The intiucorpuseular bod- 
ies, first described by Dr. T. Smith of the Bureau of Animal Indiistry 
of this Department, were observed by the author in materials ii'oui the 
spleen and kidneys. 

Expebimeiits with sweet potatoes, K. L. Bennett, B. S. (pp. 
123-128). — ^Tliese wore at the branch station at Newimrt, Arkansas. The 
yields of 9 vaiieties tested on sandy soil in 1890 are given, together 
with a tabulated reeoi*d of the chemical composition of the tubei's and 
vines of the varieties tested, as detenniued by the sbition chemist, 
and brief tabulated rocowls of ex])eriments with fertilizers, on high cs. 
low culture, and on the effect of the removal of the vines on the yield 
of tubers. The best results were obtained in the use of kaiuit and low 
culture. The yield decreased 44.6 bushels i)er acre where the vinos 
were removed. 

Expbkiments with g-basses anb legitmes, It. L. Bennett, B. 
S. (]*]). 129, 130 ). — A brief account of 2 years’ tests of ;13 varieties of 
grasses and legumes on tlic sandy soil of the branch station at Kenjmit. 
None of the jdants tested could be profitably grown for hay without a 
liberal use of fertilizers. “ Orchard grass, tunothy, tall fescue, tall 
meadow oat grarSS, Kentucky blue grass, althlfa, redtop, meadow fescue, 
and Bermuda grass having succeeded better than others, are being fur- 
ther experimented with by the application of fertilizers.” 

Field peas, R. L. Bennett, B. S. (pp, 130-133).— Brief notes on 
9 varieties of peas, and a table showing the comparative feeding values 
of pea hay, timothy liay, aud millet. 

Feeding expbeimbnt with steees, B. L. Bennett, B, S., and 
A. B. MEnkb, D. So. (pp. 134-146). — ^The chief object ofthis ex])erim('nt 
was “to determine the effects, if any, of cotton-seed products, variously 
combined, ui>on the q,uality of the flesh and fat ” when used for fatten- 
ing animalB for beef. Eleven range steers, firom 2 to years old, and 
varying in weight ftom 360 to 792 imnuds, weie fed in stalls fer a period 
of^ days, as follows: 

liot 1, cotton-seed meal and cotton-seed hulls. 

Lot 2, com and pea-vine hay. 

Lot 3, cotton-seed meal, ootton-seed hulls, and pea-vine hay. 

Lot 4, cotton seed, cotton-seed hulls, and pea-vine hay. 

Lot 6, cotton seed and x>ea-viue hay. 

The rations were the same in kind throughout the tiial, but the 
amount fed was regulated by the indiridual appetites. At the close of 
the experiment the animals were immediately ahippe<l to the Annonr 
Packing Company at Kansas City, Missouri, where they were slaugh- 
tered under the supervision of the station. The company deteniifiied 
the dressed weight, the weight of tallow tuid of rendered tiUlow, and 
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the of tlie tallow, and also made careful examinations of 

the quality of the beef and tallow Irom each animal. These data are 
reported, tog-ether with statements of the amount and cost of the food 
consumed by ea<*h animal, the t<»tal gain in live weight, the cost of 
food per pound of live weight gained, and analyses of each of thefeed- 
iiig Stulls. JDiherenees due to individuality were very noticeable in 
animals of the same lot, so that exact conclusions as to the relative 
elfects of the diflerent rations are ini])ossible. The cost of food per 
pouinl of gain, not taking the value of the manure into account, was 
lowest in the ease of lot 1 (cotton-seed meal and hulls), lot 4. (cotton 
seed, eotton-seed hulls, and i)ea-viiie hay) ranking second in this 
resi)ect. The (*ost was highest with lot 2 (('orn and pea- vine hay), being 
more llnm two and a halt* times as large as with lot 1. 

nH*re w-as no tliaL*r(‘nct^ in app<‘aTaiR*i‘ dm" to tho food tlio lot fed cotton- 

heed meal and eotton hulls and ilie lot fed (orn and pea-\iue lia,\. ' "" ' Sum- 

ming uj) the data obtained from the fe<‘ding and slanghttring of the eleven steers, 
tln" eonehision is that there were not detected through the usual mannt^r of maubm- 
lating beef, any detrimental etlecta from cottcni-seed i)roduets fed to the animals. 

EXl>liK13naNT63 WITH I’EKXILIZEKli FOB OOl’XON, B. M, B AKRTC (]»p. 
147-1 49). — ^Tlie yields are tabulatwl for eottou grown with the use of 
eotton-seed meal, dried blood, leather scrap, sulphate of auunouia, and 
nitrate ol‘ soda; Avitli a mixture of six parts of (‘ottou-see<l meal and 
two parts of aeid phosphate, and the same with one part of kaiuit ; and 
with eottoii-seed meal, aeid idiospliate, and kainit, ttsed singly, two by 
two, and all three together. Fo conclusions are given, except that of 
the two mixtures the one containing kainit generally gave the largest 
yields. 

Varieties ofeotton (p. 147). — ^Tabulated yields for 21 varieties of cotton. 

Kansas Station, Bulletin STo. August, 1891 (pp. 25). 

Smut op oair in 1891, W. A. Kei.lhi!MAN, Pn. D. (pp. 73-81).— 
Pr(‘vious accounts of statistics and cx])crimcnts on oat smut {UstiUujo 
acem') may be found in Bulletins iios. 8 and 35 and in the Annual 
Eeport of the station for 1889 (see K.x])erimeiit Station Eecord, vol. I, i). 
210, and vol. u, pp. 3-12 and 038). Tabidated data are given for connts 
of the amount of oat smut in 1891 in ttelds on seven different farms near 
Mauliattau, Kansas. Of the 28,807 heads counted, 1,600 were smutted, 
showing the average pereeutage of smut to be 5.76, The amount of 
smut in different fields vaiied from 3B to 7.92 per cent. The results of 
experiments with fungicides are also tabulated. Potassium sulphide 
was ustMl in solutions varying from ^ to 20 per cent during from 6 
minutes to 24 hours. In one case ealeium sidpliide was used, and in 
several instances different amounts of sulphur. The potassium sulphide 
proved an eff<‘ctive fungicide tliis year as in 1 890. “ It may be used in a 
weak solution (say 1 pound to 20 gallons of water), in which the seed 
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should be soaked 24 hours; or it may be used in a solution tvrico as 
strong, allowing the seed to remain in it only 10 or 12 hours. 

In previous exi)erim6nts, reported in the Annual Report of the station 
for 1889 and in Bulletins l^os. 16 and 21 (see Experiment Station 
Record, vol. n, pp. 342 and 640, and vol. m, p. 22o), lui extra increase 
of yield was observed on the plats treated with hot water or x)otassTnm 
sulphide. A fmther tost of this matter in 1891 is rei)orted in detail in 
tables and illustrated in diagrams. 

The following is a summary of the results : 


Tredtm(ai.tb (oacli on 6 plate). 

Yield of 
grain ptu* 
aero. 

« 

Increase 

ofjield. 

H^tra in 
or<‘ahe of 
yield. 

T^ntroated - - 


Per eent. 

PuhJiels, 

Hot’ivdtiT, F., Sniiniites 

16.76 1 
16.76 
11.40 
13. 56 
21 38 
10. 17 

6.11 

rj.?,") 
.5. 7.1 
4. to 
3 05 
8 00 
3.15 

Hot watirj l‘14p F.*, 10 nnmitps 

Hot WAtor, 1,450 ininntos (previoualy Hoake<l 3 hours) 

Hot water. 13 *Ao y 15 miuHte'S 

Hot wtttor, 133*0 F., 10 niinutoa (not oooied) 

Potasbimii sulphido, i solntion, 24 hours 

Kesnlta eicpoctod from simply replacing smutted heads with sound 




* Tho 8©od lieing damp and swollen a smaller quantity per aero was diillod. 


Tests of ptjngicides to prevent loose smut op wheat, W. A. 
Kellerman, Ph, D. (pp. 81-90). — ^A summary of available information 
regarding loo.se smut of wheat ( TIsHlago tritSci) was given in the Anmial 
Report of the station for 1889 (see Experiment Station Record, vol. tr, 
p. 342), and accounts of experiments with fungicides for stinking smut 
of wheat {Tilletmfcetens and T. trifiei) may be found in Bulletins Ros. 
12 and 21 of the station (see Exi.)eriment Station Record, vol. ii, p. 220, 
and vol. in, p. 226). The amount of loose smut found on 26 varieties 
of wheat grown at the station in 1891, as stated in a table, mnged from 
0 to 16 per cent. Tabulated data arc given for experiments with 64 
different methods of treatment tested on as many plats, alternate plats 
remaining untreated. The fungicides used were Ilordeanx mixture, eaii 
celeste, copper sulphate, potassium biclu*omate, coi)p6r nitrates, verdi- 
gris, copper chloride, mercuric chloride, Ward’s Seed Manure, and hot 
water. Very little smut appeiired on the untreated plats, and tlie data 
reported do not conclusively favor any of the treatments. 

Spraying to prevent wheat rust, W. A. Kellerman, Ph. I), 
(pp. 90-93). — ^Notes and tabulated data for an experiment in which 
flowers of sulphur, potassium sulphide, chloride of iron, and Bordeaux 
mixture were applied singly at intervals usually of 8 days from A] nil 
21 to July 2, 1891, inclusive, on Fife and Blue Stem spring wheat, Ohov- 
alier, Four-Rowed, Melon, Saal, Prize Prolific, and Algerian barley, and 
Black Winter oats, with a view to preventing red and black mist (Pwmma 
sp.). Tlie ftingicides apparently had little if any effect. However, 
attention is called to the fact that frequent rains may have materially 
interfered with the success of the experimeut. 
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Kansas Station, Bulletin No. 23, August, 1891 (pp. 15). 

Expeutments with soeghtjm sxuts, W. a. KELLEE^VIANj Ph. 
D. (pp. 95-lOlj plates 3). — Two species of smut liave been found on 
sorglimn in Kansas, TTstilago sorgJiij wliicb attac^ks tlie individual grains, 
and Ustilago reiUana^ which converts the whole head into a largeblack 
mass. Uatilago sorglii (Passerini in Thiim. Ilerb. myc. oec. n., C3) has 
been reported in this country from Washington, D. 0.; Madison, Wis- 
consin; New York; Lincoln, Nebraska; and Manhattan and Sterling, 
Kansas, on plants gTown ficom foreign seed. 

Ustilago reiUana (Kuhn in Eabenhorst, Fungi eiiropaei exsiccati, 
cent., 20, No. 1988) was found in 1890 at ^Manhattan and Sterling, 
Kansas and in New Jersey, on plants from foreign seed. In a pre- 
liminary test ill a greenhouse at the station mth the seed of Eed Lib- 
erian, Eangoon, Early Amber, White Kaffir Corn, and a variety fr‘om 
Calcutta the plants in nine of the fifteen pots in which infecded seed 
was planted, produced smutted heads ( Ustilago sorghi in seven cases and 
U. reilmta in two cases). A field experiment with infected seed, and 
with potassium sulphide, chloride of iron, and hot water as fungicides 
to ])revent the smut, is also reported in notes and tables. The untreated 
plats gave from 1 to 3.3 per cent of smutted heads and tliere vras no 
smut where either potassium sulphide or liot water was used. ‘‘ The 
artificial intVction of the seed does not seem to be successfnl.^^ 
Experiments with corn smut, W. A. Kellerman, Ph. D. (pp. 
101-105). — ^Attempts in the greenhouse and in the field to infect corn 
by adding a quantity of the spores of coni smut {Ustilago zero-mays) to 
the se(Ml were unsuccessful. Spraying corn plants with Bordeaux mix- 
ture, chloride of iron, or potassium sulphide did not prevent the devel- 
oimient of com smut. Details are given in notes and tables. 


Hassachusetts State Station, Bulletin No. 41, September, 1891 (pp. 16). 

Meteorology (p. 1). — ^Meteorological summary for July and August, 
1891. 

Commercial perttlizers (jip. 2, 3).— Tabulated analyses of 23 
samples of <*ommercial fertilizers, uicluding tankage and bone. 

Feeding experiments with milch cows, 0. A, Goessmann, Ph. 
D. (])p. 4-16). — ^These experiments were designed to compare the effeets 
of lik(‘ amounts of cotton-seed meal, old-process linseed meal, and 
gluten meal on the <Dst of food and the quantity and quality of milk 
produced. These 3iiat<‘rials wereeaeh fed with 3 pounds of com meal and 
3 pounds of wheat bran, and coarse foods consisting of rowen hay, com 
stover or hay, and a mixed silage made of equal parts by weight 
of green fodder com and green soja beans. The rations fed each 



I)eriocl in ^addition to tlie 3 pounds ol* corn meal and 3 poxtnds of 'svlioat 
bran, wbicb were fed at all times, were as follows: 

Period 1, 3 pounds cotton-sood meal and roweii liay ad libit mu 

Period 2, 3 pounds f^luten ua^al and roweii luiy (td libit unu 

Period 3, 3 pounds linseed meal and roweu liay ad lihilum. 

Period t, 3 pounds cotton-seed meal, 5 pounds ro wen hay, and mixodfiihx^oadlihifnm. 

Period 3, 3 pounds glnten meal, 5 pounds roweu hay, and mixed silag<‘ ad libitum. 

Period 6, 3 pounds gluten meal and corn stover ad libit um. 

Period 7, 3 pounds cotton-seed meal and corn stover ad libitum. 

Period 8, 3 pounds cotton-seed meal and rowen hay ad libitum. 

Period 9, 3 pounds gluten meal and rowen hay ad Ubiimn. 

Ill all nine grade cows in different stages of tlie milking 'period wore 
used in tbe experiment, but at no time were there more than six cows 
included in the test, some of the cows being replaced by others wlnui 
their milk yield became too small. The exiieriment lasted from Novem- 
ber, 1890, to June, 1891. During this time the gluten meal ranged 
in price from $24.50 to $28, the linseed meal from $20 to $27, and the 
cotton-seed meal fr'om $26 to $28 per ton. The tabulated record for 
each cow indudea the history of the cows; the analyses of the corn 
meal, wheat bran, cotton-seed meal, old-process linseed meal, gluten 
meal, rowen hay, com and soja bean silagts and (join stover, w'ith ref- 
erence to both food and fertilizing ingredients; the amount oi* each 
food consumed; the nutritive ratio of each ration; yield and composi- 
tion of the milk ; and the live weight gained during the feeding periods. 

[With regard to the yield of milk,] almost without an exception cliangcs in tho 
coarse fodder affected the results more seriously than eliunges in the grain. » 

Mixed silage with rowen in p]ae<^ of corn stover in soim* instances raised the daily 
yield of milk more than 3 quarts; allowing 3 cents i)ci‘ quart of milk, makes tho 
former (mixed silage and roweu) the cheaper coarse fodder arthde of the two. TIu‘se 
results are noticcahle without reference to the i)arti<'uliir combination of grain uHe<l 
in either case. 

The conclusions of the author are that (1) at the pr(^vailing market 
prices there was no marked difference in the efiects of the cotton-scqql 
meal, gluten meal, and old-process linseed nuqil oii the gross cost of flu^ 
rations. Making the usual allowances tor tho value of the manure, the 
^<3 pounds of cotton-seed meal are 0.94 cent cheaper than 3 pomuls of 
gluten meal, and 0.22 cent cheaper than 3 ])ounds of ol(l-])ro(jcss Iins<qMl 
meal. ^ (2) With regard to the milk yiehl, where the coarse (odder (con- 
sisted of roweu hay alone cotton-seed meal leads in five out of six 
eases,” and where silage ami hay or corn stover were fed the glateiii 
meal competes well with cotton-seed meal. ” (3) The density of the 
milk in case of the same (w vaned but little diinng tlie exiierinicmt ; the 
notable changes xvere ap])areiitly in a controlling degr<‘e due to the jijir- 
ticular condition and individuality of the cow used in tlie trial.” 

The superior feeding effect of green soja beans hh a coarse fodder coiisiitucnt in tbe 
diet of milch cows, has been shown in oiirsmnmerfeediugcx]K*rimenth of 1890, r(‘porte<l 
iu the Annual Report of the station for 1890, pp. 39-54 [sec hixporhaent Station Record, 
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vol. Ill, p. ir)3]. Tiles influence wliicli an addition of an equal weight of nearly 
mature Koja beans exerts on the ooinx^ositiou of corn silage will bo seen from a 
conipurisfai of the following analyses : 

Comjmiiion of dry matter of corn silage and corn andnoja bean silage. 



Corn 

silHgc. 

1 Comaiul 
Hojabeau 
Ailago. 

Crmleabh 

Per cent 
6.73 
20. 90 1 
3 27 
8.97 
54.13 

Per cent, 
11.04 
27.84 
5.35 
14.27 
40.50 

Crndt* ct‘l liilobo 

Cnidt' fat 

Crude protein 

Nitro£;en-fr4i(i extract, - 

Total 

100.00 

100. 00 



The clear corn silage was obtained from the same lot of fodder com which served 
for the production of the mixed silage. The silos were in both cases filhMl in the 
same way, and as far as jiracticable at the same time; they wore of corresiyonding 
size and contained fairly even (luantitios of vegetable matter. Both were opened 
for general use at about the same time— 4 months after filling. Tln^ saniph's which 
served for the analyses represent in each case the average of the silage obtained by 
cutting in a vertical direction through the contents of each silo. The composition 
of tin* dry vegetable matter of the mixed silage compares well with that of a medium 
quality of red cdover hay, 

Massachusetts Hatch Station, Bulletin Ho. 15, October, 1801 (pp. 18). 

Experiments in auEENnousE heating-, S. T. Maynard, B. S. 
.(pp. 3-7).— Beferenco is made to pi'cvious experiments in which steam 
and hot-water systems for heatiiif? p^reenhouses were eomiiared, as 
reiiorted in Bulletins Hos. 4, 0, and 8 of the station (see Ex])enment 
Station Eecord, vol. i, pp. 82 and 235, and vol. ii, p. 104). This article 
contains an account of exiierimeuts in the two greenhouses xR'^viously 
used, to test overhench as compared with nnderheiKdi heating. The hot- 
water system was used in both houses, and each house was divided into 
north and south sections, ^^in the. former of wdihdi Avero gi’own coleus, 
roses, and other plants re<iuiring a high tem])erature, while in the latter 
were, grown lettuce, carnations, and other ]dants re<j[umng a lower tem- 
perature.’’ The results of an experiment begun December 1, 1890, and 
ended Ax>ril 1 2, 1 891 , are recorded in three tables. One of these (*ontains 
the daily r(*(*ord of the tem])erature of the house and the amount of coal 
consumed for eacii day of January; the second gives the average tem- 
])eratiir(‘s and the amounts of coal consumed for each month; the third 
shows the distribution of heat through the houses during diftbreut 
s. It was found that while the average tenii>erature of the water 
as it (».ame from the boiler in the west house with over the benches, 
Avas 4.810 higher than that from the oast boiler, where the pipes ran 
under the benches, the house temxioratimo was only 0.25o higher.” One 
hundred and seventy-nine pounds more coal wm consumed in the 
west house than in the east one. The circulation of the hot water in 
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tlic pipes over tlie benches was more rapid and re^ynlar than Trhcre the 
l)i])es ran under the benches. As regMi’ds the growth of ])l<iiits, the 
results with carnations^ lettuce, cuttings, and Hower seed w(*r(* in favor 
of the imderbench piping. The blossoms of nearly mature or budding 
l>lants came out more quickly whei'e the pii>es \v(U‘e over the b(‘ii(*hes. 
The heat was more equally distributed through the houses wh(‘i*(‘ the 
l>ipes were under the benches. 

{Special eertilizeks for plants i'nder aLAss, H. T. Mavnard, 
B. S. (pp. 7, 8).— These experiments were in continuation of those 
reported in Bulletin No. 10 of the station (see Experiment Station 
Becord, vol. ii, p. 235), and were earrh^d on in the greenhouses above 
mentioned. During 31 weeks the following numbeis of earnation blos- 
soms were obtained with the use of difierent feitihV.ers : Nitrate of potash 
1,201, nitrateof soda 1,353, sulphate of ammonia 1,345, KSiilphate of potash 
1,475, nitrate of potash dissolved boneblaok 1,001). Tlie results 

of 5 experiments made in tliis line have varied; 3 favored bouebIa(*k, 1 
sulphate of ammonia, and 1 nitrate of potash, Rnlphate of ])otash stood 
se<*ond in each one of them. 

Tests of varieties of small fruits, S. T. IMaynaro, B. H. (]q) 
8, 16). — ^Tabulated data are given for 03 varieties of strawherriiss, 10 of 
blaekbervies, 10 of red raspberries, and 13 of blaekeapras])berri(‘s,with 
brief descriptive notes on a few of the varieties. Injuries to straw- 
benies by the black paria {Paria aterrima) and hy vmt {Ktumilaria 
fmgitruv) are reiiorted. Home varieties of blackcap rasi)borri(*s siifter<‘d 
seriously from authracnose {i^facro^orlum punctiform). The following 
varieties are especially recommended: iStrawberries, — Bod(T Woo(i, 
Bubach No. 5, Ilaverland, Belmont, Warfield, Eureka, MiddUdield, 
Sharpless, and Crescent. BlucTzberrm , — Of tlie varieties fully test(‘d, 
Agawam, Taylor Prolific, and Bnyder; of the iu‘uer varieties, Erie, 
Minuewaski, Fred, and Stone Hardy. Sed raaphemes, — ^IMarlborough, 
Cutbbert, and Hansel. 

Miehigan Station, Bulletin BTo. 75, July, 1891 (pp. 11). 

■ 

Fbrtilizbe analyses, E. 0, Kbdzie, M. a,— T he text of tlu* 
State feiiilizer law and a diseussion of the object of iu«i>ection of fer- 
tilizers are given, together witli tabnlatcd analyses of 40 brands ot 
fertilizers, including bone and “azotine,” collected in the Ktate during 
1801. 


Uioh^an Station, Bulletin Eo. 76, October, 1891 (pp. 16). 

Kerosene emelsion and notes on insects, A. J. (’ook, M. a., 
AND G. 0. Davis, M. S. (tigs. 8), — ^Eefereucc is made t« pi'evions state- 
ments regarding kerosene emulsion in Bulletins Nos. 58 and 73 of the 
sbition (see Experiment Station Record, Ami. ii, pp. C3 and 730). Form- 
uliis are given for kerosene emulsion Avith soft and hard aoai), kerosene 
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and milk emulsion, and kerosene and pyrotlirnm emulsion. Experi^ 
ments by tlie author and others are cited to show tliat kerosene emul 
sion is ail cfleetive insecticide for lice on cattle, horses, and ho^ys, and 
tor ticks on sheep; and for the rose chafer {Maeroductylus siil)S2)hwsiis)^ 
the hollyhock bug {OrthotyJus deUcatH6%Uie yellow-liiied currant bug 
{VwellocapsxiH lUxeatiis)^ plant lice, pear and cheriy slug {'Eriommpa 
and pea weevil {Brucluis phi). The pyrethrum kerosene eiuul- 
vSion was also successfully used tor the rose chafer, the hollyhock bug, 
and the yellow-lined currant bug, and the author believes that this 
insecticide will be effective for plant lice. Both eimilsions have been 
found destructive to the eggs and larvae of the s(piash bug {Anasa 
fristh)^ but failed to kill the mature bugs. 

A large number of experiments on different kinds of plants have 
indi(*ated that one part of kerovsene to fifteen of the hard-soap solution is 
safe on all idants. Where vsoft soap is used the amount of soap will in 
many cases need to be reduced. When pyrethrum is used with kero- 
sene, one part of kerosene to twelve of the soap solution is recom- 
mended. Hot water (ISO® to 150® F.) was successfully a]>])lied vith a 
common nozzle to ]>lants atta(*ked by the rose chafer. The experience 
of the author leads him to believe that this remedy can be used only on 
warm days. The bulletin also contains des<*ri])tive notes on tbe holly- 
bo<‘k bug, yellow-lined eurrant worm, oak cal(‘rj)illar {Edema alhi/Vom), 
wlnt<* pine savfly {LopliyruH abbot tii)^ and a white pine sawfly parasite 
{Berila m p m h yali nun). 

New Hampshire Station, Second Annual Report, 1889 (pp. 72). 

Rkpout op Diukc^tox?, (1. Tr.WmT<niEn, B. y. (pp. 7-G2, plate 1). — 
This consists of a brief survey of the work of the year; abstracts of 
Bulletins Nos. 6, 6, 7, and H of the station (see Experiment {Station 
Record, vol. i, i>p. 127, 130, and a plan of the station grounds. 

GnowTH OF TI3IOTIIY GBASS, F. W. MoBSB, B. 8. (pp. 03-00).— This 
is a study of the ('hanges in the nutritive constituents of timothy grass 
during its giowth, with a vi(‘W" to finding the best time for cutting. 
Analyses arc given of timothy cut e\eryr> days from June 4 to July 
31, tog(‘th(u* with the ;;yield of gr<s*n grass, and Hit* calcnlab^d amounts 
of digestibhi food ingiedients for each cutting. The following are the 
author’s coiudusions: 

Timolliy graHs f»rows Y4*i*y Tapiilly imtil the niohHoiii a])p(^ars. Fta fastost j^rowth 
iH th(‘ ai)ia*arnn(*<‘ of tlio head and nogiiiniuf> ofldooiu. 

Tho amoiinl of f^ruhH i)(*r aoro iiuTcaseH nnOl tin* linio of IdoHsoining; it Mioni 
docroasoB. The <le(‘r(»aKo is <hio to loss of ■water. 

Pry snbsiant'o flteadily iiiei eases until the plant ibnna seed. 

Theyonnft f^rass is rich<‘Bt in fat and xwotein. The nutuie grass is I’lehest iu 
carhohydi*at<»s (or iiber and nitrogen-freo extract). 

Timothy yields tho largest amount of digest ihle i>roteiuwheii cut at tlieX>ogmniug 
of hloom. 

The total amount of digest ihlo matter is largest when the grass has i>a8RO(l out of 
hloHsoxu or gone to seed. 
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Miscellaneous analyses (pp. 00-71).— Analysos arc girou of 
feed and liay lieated in tlie mow with referoiu*e to food inj>ved- 
ients, and of Bellamy bonepliospliate, tobaeeo and sulphur, imu*k, milk, 
butter, Insect Exterminator, and paint. 

Financial statement (p. 72). — ^lle])ort of the rec<‘i])1s and exi)end- 
itures of the station for the fiscal year ending June 30, bSSO. 

New Jersey Stations, Annual Keport, 1889 (pp. 365). 

Eeport oe Treasurer op State Station, J. Netlson (p. 11). — 
This is for the calendar year 1889. 

Report of Director, M. B. Gates, Pn. D. (pp. 13-22).— This is 
an outline statement of the work of the stations during 1889. Special 
reference ih made to the loss sustained by the stations in the death of 
the former director, George II. Cook, LL. D., which occiured Bept(nu- 
ber 22, 1889. 

Fertilizers, E. B. Voorhees, M. A. (pp. 23-101). — FertUizer ,sta- 
tisfm (pp. 24-29),— This includes statistics as to the amount and value 
of the fertilizers sold in the State during 1889, and a com]>arison of 
inices, amount, and (pxality with those of each year i'roni 1882 to 1888, 

A re])ort fium forty out of the fltt^^-six linns iu the State dealing in 
fertilizers, including* those having the largest sales, indicated that dur- 
ing 1889 they sold w-ithin the State 32,240 tons of fertilizers, valued tit 
$1,1(){‘>,223. 

Tlie complete niannrob ropreseut 74 per cent of the total nnmher of tons sold uiul 
77 per cent of tli<^ total value of all salea, * ^ [A comparison of the piicos iu 

1889 with those in previotis years] shows that the average pi ices for those oomphdo 
fertilizers fell steadily horn 1882 to 1887, when it was 15 per cent lower, aiul that tho 
average price of this year [1889] is about 4 per cent higher than that of 1887 and 
1888. * ^ ** 

[It is further shown that] tho declino in the prices of coinp](d<‘ t<*itiliz(‘vs I'lom 
1882-'87 was not accompanied by a coirt*spoii<ling d(*cT<*as<‘ iji the absoliiti* amotmts 
of plant food delivered to <*onsiuiu*rH, and the ineieaw* in prits* for 1SS9 \\ as not aeeom' 
panied l>y any increase in the amount of plant food deli\(Med to (onsumcirH. 

CommcrcM relafiom of feriUhera (i)p. 29-191). — Under this h(»u<ling 
are given a comparison of the wholesale and retail i^rices of fertilizing 
ingredients from 1885 to 1889; a monthly review of th(‘ pri<*<*s of <*rud<% 
fertilizing ingi‘edients diudug the year; the average rettiil prit-es of nitro- 
gen, phosphoric acid, and potash from ditferent sour(*es sin(*e 1885; a 
popular discussion of the sources of supply of nitrogen, phosphoric ticid, 
and potash; general suggestions as to how to buy ami how to use eom- 
mercial fertilizers; abstracts from the State fertilizer law; adescriiitiou 
of the station’s method of <*ollecting samx>les of the tertiliz<u*s sold within 
the State ; the schedule of trade values of fertilizing i ngr(*di(mts for 1 887, 
1888, and 1889; and analyses of 239 sain]>les of coiuinorcial fiTtilizers, 
including bone, fish scrap, horse meat, and kainit, <*ollected in the State 
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during 1889, together witli sainplcH of “tailings from concentrating iron 
ore,” tine dust from iron works, and tomato immace. 

Expebiments wren nitbate of soda on tomatoes, E. B. Voor- 
HEES, M. A. (pj). 102-127). — A. reprint of Bulletin No. 03 of the station 
(see Experiment Station Eecord, vol. i, p. 201). 

Field exi^eeiments with feetiltzers, E. B. VooninsES, M. A. 
(pp. 127-1.’>3 ). — Fertiliser on clover (i)p. 128-132). — In 1882 a series of 
experiments was commenced under the direction of the station on the 
farm of Mr. A. P. Arnold, to determine (1) “the effect of baniyard 
manure upon a rotation of crops compared with the effects of the leading 
elements of plant food used separately and in combinations; (2) the 
financial results which tbllow the use of commercial fertilizers.” The 
rotation consisted of corn, sweet potatoes, clover and miUet, and clover. 
Hie soil is described as “a very sandy loam, easily tilled, responsive to 
fertilizers, and especially suitable for the cultivation of sweet iiotatoes, 
bellies, and small fruits.” The <‘xpcriment included 11 tenth-acre 
plats, and has been continued each yeiu* up to 1889, when elover was the 
pi'op raised. Each jilat iweived the same treatment from year to year 
except in 1889, when no feriilizers were applied on any of the plats. On 
seven of the plats nitrate* of soda, superjihosiihate, and muriate of jHit- 
(ish had been used singly, two by two, or all three combined; jdaster 
and barnyard mauui'e had each bt^m applied on one plat; and two plats 
had received no fertilizer during the 8 years. The yield of clover 
in 1889, the value of each previous yeiu-’s crop, the total value of the 
crops for 8 yeai'S, and the cost of fertilizers during tliis time are 
tabulated for each of the eleven plats. The financial I'esults for the 
B years show that where nitrate of soda or supei*iihosi>hate, alone or 
combined, or idaster was nse<l the total value ofthecroiis, after deduct- 
ing the cost of manures, was leas by from $11.96 to $24.04 per idat than 
where no fertilizer was used. In the other cases there was a gain in net 
value over the unfertilized plats vaiying from $63.52 to $1*57.33 per ])lat, 
the largest gain occurring wlnwe barnyard manure had been use<l. A 
ponsid<‘rably larger amount of fertilizing ingredients was sui)plied by 
tin* barnyard manure than by the conqdete fertilizer conqmsed of nitrate 
of soda, muriate of potash, an<l suprt'phosphate. “ While profit has 
acemed from tlw* continued use of barnyard manure in large tpuintitii's, 
the yields have not only not been in proportion to those quantities, but 
the proportions of the elements removed in the crops have not been in 
the proportions in which they have been su]qdied in the manure.” 

FeriHisir on peach trees (pp. 133-137). — ^This exi)eriment hjis been in 
progw'ss on the fann of Mr. H. tl Dayton since 1881, the tbrtilizersuscHl 
being the same as in the pn'ceding series of exiMwiments. Tlic results 
are tabulated for 1889, and comj)ared with thos<‘ in 1887 and 1888, “The 
best yields secui’ed in 1889 were fmm those jdats upon whi<di potasli 
had been applied, the highest yield, 106.7 baskets, being where a 
mixtme of iiotash and nitoito of soda was used. This result is, as Mr. 
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Dayton says, contrary to all precpilent, unporplumpliate liaviiig been 
tLe ruling element on all cropn iipon bis tbrm in i>r(‘\i()UH years.” 

Canada ashes, domestic ashes, dissoleed iiovlh Carolina rod', and 
Orehilla guano (pp. 137-140),— This is a comparison of tbes<‘ malerials 
on tlie fann of Mr. A. P. Arnold for 5 years, tlic roiation of crops 
being tbe same as tbat given above. One Inindrc'd bushels of ibe 
ashes, 1,000 ponnds of the rock, or 1,000 pounds of ibe Orehilla guano 
per acre were each used on one plat. The residis are (abulat<*d lor 
eaeh year. “The best yields were Bc<‘nred from the large dr(‘ssings of 
Canada ashes.” 

Fertilizers on oats (pp. 140-142). — On two different farms exiieriimmls 
were made in which 150 ponnds of nuu'iate of ])otash and 3(M( pounds of 
dissolved boneblaek per acre were used alone or combined on 3 tenlh 
awe plats, and 2 plats remained nntertilijced. Th<' results are tabulal(‘d, 
“Owing to the unfavorable conditions e.visting thisyear v<*ry little has 
been gained by these exjieriments, and a further study of this crop will 
be made,” 

Fertilizers on potatoes and silage corn (pp. 142-1 10). — Fi(‘ld <‘.vper- 
inientsto test “(1) the effect (»f potash when used alone; (2) llie rela- 
tive effect of eqnal weights of actual ])otash derived from muriati* of 
potash and from kainit; and (3) the effect ol' connaoa salt,” wer<‘ made 
on the college farm and atscA'cn other farms in the Htate, four exper- 
iments being w'tli com and four with potatoes. The idats at the col- 
lege farm were one twentioth-aci'C each; thos(‘ in the other (‘xi)eriments 
one tenth-acre each. In the com eximriments muriate of jnitash 150 
and 200 iioands, kainit 000 and 800 pounds, and connnon salt 2(K1 and 
250 ponnds per acre weisi eaeh used on one plat, ihree plats renudning 
nntertilized. In the potato exp(‘riments the treatment of the ])lals was 
very similar. The experiments wei'e Tiicoaclusive. The soiison was 
very unthvorable and the poteitoes sufteivd from th<‘ rot. 

Pliot^hatie fertilizers on wheat 147-151). — In response to aretpiest 

fi'omthe Salem flonuty board of agricultur(*, experinKuitswero planiu'd 
to test the i-elativo value of like amounts of j)hosphori<' acitl in the fonii 
of bonebUiek pr South ('arolina rock, and wheat was s<*h‘(}1ed as the 
crop. The experiments were can-ied out oufour larnmin Salem County 
and on the college frinn. “The farms in Salem County are all und(>r- 
laid by maii beds.” From C to 9 tentb-ac/n* i>hits W(*re used in ejwdi 
experiment. A mixtui-e furnishing 15 pounds of nitrogen and 2(1 
pounds of potash per aero was applied on all tho plats. In addition to 
this, :t30 ponnds of boneblaek (containing 19.02 per wuit availabh* ])li<m- 
phorie a(‘id) or 440 pounds of dissolved South Carolina iix'k ((‘ontaiti- 
ing 12.49 per cent available phosphoric acid) were. appli(‘d on all the 
])lat8 except two or three, which received no phospliato. Tlic yields 
and tinaneial i*esnlts are tabulated ffn* each experiment. “ The value 
of crops on those plats fertilized with phosphoric acid ft-oni either bone- 
black or South Carolina rock were practically idontiesd. The widest 



295 

difference in value of crops, $2.48 per acre, is shown on the college 
farin.’^ 

Alfalfa, B. B. Voorhebs, M. A. (pp. 158-100).— This is a report 
for"! 889 of the yields of alfalfa sown broadcast and in drills, being a 
conliiinatiou of an experiuiciit coniuieiiced in 1887 (sec Bx])Oi‘]incntBta- 
tioii Bulletin IjTo. 2, x)art I, ]). 120). A i)ie(*e of land 150 by 80 feet was 
se(Mled to allalfa in A])ril, 1887, the seed being sown broadcast on one 
half at the rate of 80 pounds of seed per acre, and in drills 14 in<*hes 
apart on tlie other half at the rate of 15 pounds i)er a(*re. The fertilizers 
were the same for both halves. In 1889 four cuttings of alfalfa were 
made — ^May 39, July 5, uVugnst 12, and in September. The total ield 
of green fodder fi'om these four cuttings is given at 22J tons per a<*refor 
the drilled plat, and 24^ tons for the broadcast i>lat. The yields are 
also tabulated tor 1887 and 1888, tog(‘tber with the cah'ulated amounts 
of hay and of nutritive ingredients and the money value of the same, 
and these averages arc coni])ared with the averages for clover and tim- 
othy hay. 

The crop has inoroasod in yield each year notwithstanding a disease which 
materially rt*diiced tli<‘ yields of the third cuts in 1888 and 1889. * * 

The prospect for fiituie croi)s is also quite as good as at any time since socdiiig the 
plats. 

Though the broadcast plat produced much larger yields in both 1888 and 1889 
than the drilled plat, hnal <ompaiisons on tins point can he properly drawn only 
>\hon the plats cease to iiroduco x>roiitable yields. * * * 

The cheiiii(‘al analy sis of samples from the three cuts in 1887 and the four outs in 
1888 showed that theie weie no decided variations in the composition of the alfalfa 
from the diliVront cuts or in the different years. 

[At the time of the third cutting (August 12) the leaves of] many of the plants 
wore quite yellow (su}>posed to be due to Cercospora lielvola) and distinctly spotted 
with the fungous growth F/iactdtwaiwedicajjrmia. « it is estimated tluit nearly 

one half of the plants were attacked at the time of taking the third cut. [Analyses, 
which are tabulated, of samples of the healthy and the diseased plants with reff'r- 
ence to both food and fertihViug ingredients], show wide variations in the different 
classes of food compounds when brought to the water-free basis, the bealtby jdant 
having 10 per cent more fat, 12 ]»er cent more protein, and 18 per cent more lilier 
than the diseased, ’while the dis«*ased plant has 11 j>cr cent more carbohydrates and 
ash than tiie healthy plant. This difTercucc is more distinctly shown by calculating 
the nutritive ratio of the digestible compounds. This is found to bo for the healthy 
plant 1:3.28, and for the diseased plant 1:3.83. 

The higher percentage of ash in the diseased plant seems to be largely due to dif- 
ferences in percentage of potash [2.58 per cent in the healthy and 3.12 per cent in the 
diseased plants, water-free J. 

Alfalfa m a collector of $lmt food (pp. 159, 160). — ^The calculated 
amounts per acre are given of nitrogen, pliosphovic acid, and potash, 
contained in the crops of 1887, 1888, and 1889, and the commercial value 
of the same. It is estimated that these three crops contained 913 
pounds of nitrogen, 161 pounds of phosphoric acid, and 934 pounds of 
X)otash, valued at $213.44, There had been applied since the seeding 
of the crop less than 200 pounds of actual potash. Since alfaJ& is a 
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deep-roothiff plant, it is qiiit(‘ likely that large qnaiitiiiesof this element 
laid been secured fi-oui the dee])er layers of subsoil,” 

FoDDEBS AED feeds, E. 1$. VOOKIIEKS, At. A. (pp. 101-177).— A 
biiel'diseiissiou is given of the imsl ingivdients of feeding stnfl's and 
of tleiman feeding staudaids tor animals under different conditions. 
Analyses (with reference to both food and feifili/ang ingredients) made 
atthe station during 1881) are recorded in tables for the following feeding 
stuffs: Horse soirel, gluten meal, todd<‘r com, alialfa, and pasture grass 
(seven different kinds, as timothy third year after rye, timothy first and 
second year-s alter wheat, first y<‘ar’s timothy and clover, second yeai'’s 
timothy and alsike clover, mixed seventeenth year, and Karitan River 
meadow), and of timothy hay harvested hi cleaa" weather and that 
which lay through a continuous min tor 17 days (1) in the swatli 
and (2) in cocks. There is also a. compilation of analyses (food and fer- 
tilizing ingredients) made at the station, including brewers’ grain, com 
meal, cotton-seed meal, gluten meal, old and new-pwicess linseed nu'al, 
malt spi-outs, ground oats, wheat bmn, wheat nuVhllings, nlu^at chair, 
clover hay, orchard gmss, pastim* grsiss, rye grass, timothy liay, (ler- 
man millet, alfalth, fodder com, cornstalks (stover), oat straw, and wheat 
straw; and a <‘omparison b<*tween the food ingredients in fiO iMuinds of 
pasture gi'siss and in seven rations “•assunu'd as used in gen(*ral pi’ac- 
tice.” 

EXPEEIMENrS WITH DIFFEEBNT BEEEDS OF DAIEY OOWS, E. B, 
VooEnfiES, M. A, (pp. 178-180). — reprint of the accounfs of this 
exiieriment given in Bulletins Hos. 57 and 01 of the station (see Experi- 
ment Station Record, vol. i, pp. 258 and 200). 

Sorghum and sugar making (pp. 187-189),— A statement of the 
ex]>erimenta in the field and hi the sugarhouse at Bio Grande, New 
Jersey, during 1889. A severe stomi in September so injuted the cro]) 
that the yield of sugar was materially reduced. 

Report of Ohbshoal Geologist, II. B. Patton, Ph. 1). (pp, 
191-li)C). — ^The first year of the work of the station in the line <»f soil 
investigations has been s])eut in reviewing the work already dont* in 
this and other countries, in making a general study of tlu‘ soils of the 
State, in collecting tyincal samples of soil, and in determining the lines 
of investigation to he immediately undertaken. It has been decidiMl to 
study the red soils of New Jereey with rt*ference to the relations 
between the color of the soil and its physical proi)erties and fertility. 
(Jiiestions relating to the flocculation of soils will also be investigati'd. 
The method adopted for the preparation of soil samples tor chemical 
and physical analysis is described. 

Report of Biologist, J. Nelson, Ph. D. (pp. l{)7-220).— The biol- 
ogist of the stMtion is engaged for the most psvrt in investigations relat- 
ing to the oyster industry. The statistics of this indnsti'y in New 
Jeraey were given in the Annual Report of the station for 1888 (see 
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Station Bnlletin Ko. 2, part r, p. 13(5), Tlio present report 
eontaans general statements regarding tlio condition and ueetls of this 
indnstry in the United States, a hiHtori<*al siting of ostreaenltural etper- 
inients and uietliods, and a brief account of experinients by the author 
in the cultxu'c of oysters in a clnire at Key Port, Uew Jersey, and in the 
station laboratory. Most of the work of the year was ])reparatory and 
actual (‘\perimenting was not b*‘guu until late in the season. The lab- 
oratory expcnanieut was materially interfeied with by the impurity of 
the water used and the imjjroper constnietion of the tanks. The author 
records a discovery that ,si>erniatozoa may sin'vivo the death of the 
oyster at h'ast 5 days, 

ItMi’oKT OP Botanist, B. 1). IIaIvSTBo, I). So. (pi). 221-239). — ^This 
is for th(' tiist 10 nu)iiths during w'hich the station has had tin* ser\lces 
of a botanist. A considerable portion of this time W'as necessarily 
occni»ied in i)i-(*paratory w oik. The repoi t includ«*s notes on W'eeds along 
tlio same lines as those treated in Bulletin No. 52 of the station (s(*o 
Experiment Station Record, vol. l, ]>. 130); evidanations regarding the 
pollen of plants, with a brief account of observations by a number of 
persons in New Jersey, with reference to the relation between wot 
weather at the time of the blooming and the setting and maturing of 
fruit. An outline of the i>lan of these experim(*nts was given in Sp«‘cial 
Bulletin (' of the station (see Expertment Station Itecord, vol. i, p, 134), 
The season of 1839 was very wet and thus unfavorable for such experi- 
ments. In the case of apples it was observed tliat no ftixit was set w'hen 
the iiow’ers were not permitted to get dry. Keeinng strawberry vines 
wet during the time when the fioiit is setting is probably undesirable. 

Some experiments were made in clipping the lower half of currant 
clusters. This practice increased the number, size, and weight of the 
benies as conyiared with those on untreated bushes. Theie are also 
brief notes on potato rot {Phyto^htlwra infestans), grape rot, cranbeny 
gall tlingiis {Hynehytrium vaccinii), cranbeny scald, cuciunber mildew 
{Pemwitpora cubenm), sweet potato rots {Rhizopns nigrieani,, Ceratoeys- 
iitt fimbi'iata) leaf bliglit on lilac {PhyllostUsta MhieHii), and fungicides. 
Observations on the tivo dis(*aaes of the cranberry above inferred to 
were repoi ted in Bulletin No. 04 of the station (see Experiment Station 
B<‘Cord, vol. I, p. 2C;5). The cucumber mildew was first observed on 
ciicnmbera growing under glass, and was afterwards found on piimi>kins, 
squashes, and field cucumbers in various iiarts of the State. 

Eki>oet op Entomologhst, J. B. Smith (pp. 241-313, figs. 22). — 
The author assumed the duties of entomologist to the station Axiril 
1, 1889. Considerable preliminary work was necessary in securing 
apparatus and making collections of insects. General information 
regarding this department was given in Bulletin No. 65 of the station 
(see Experiment Station Record, vol. i, p. 134), The report contains an 
account of the horn fly [Scematobia serrata), taken frrom BuUetiu No. 02 of 
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the atatioa (see Experiment Station Eecord, vol. i, p. 200); compiled 
and original notes on the periodical cicada {Cicada seiytendecim), 
imported elm leaf beetle {Galcnioa xanthomclwna), imported cdin borer 
{ZcHsera jtyrina), clover l(‘af beetle {PJiytmmus functatu»\ aspnragns 
beetle (Criornii aftparagi), grape plume moth (Ojryptiius pmscclidao- 
tylus), gi'ape plijmmtodes {Phymatodes ammus), <‘odling moth {Carj>o- 
capsa pomoiieUa), yelloTv-neckcil apple riee caterpillar {Dutana minintm)^ 
plum curculio {ConotmcMus nenuphar), peach borer {liannina ejntiosa), 
white cabbage butterfly {Pieris rapas), fallwebworm(iri^pJirtftfrfa cunea), 
grapevine sawfly {Mandria vitis), and entuoms; statements regard 
ing the preptmatiou and use of Paris green, Loudon imiple, tobacco, 
and kerosene emulsion as insecticides; and descriptions of spraying 
machinoiy and the powder bellows. 

Periodical cicada.— Bvood Eo. 8, as recorded in Bulletin Eo. 8 of the 
Division of Entomology of this Depai'traent, appeared in Few Jersey 
in 1889, but in such small numbers tliat they did little or no injury. 

Imported elm leaf beetle. — Climax Insect Poison, a prei)aiation of Lou- 
don piuple, was successfully sprayed on trees infested witli this iiih(*ct. 
A mixture of London purple and kero.sene emulsion, with and without 
rye flour, destroyed the eggs. 

The larvrn as a iide were obseived to come to the base of the trees for 
pupation. Tliose that pupated under the bark of the trees were “very 
generally attacked by a fungus that carried themoff by the thousands.” 
The pupffl can be readily desti'oyed by hot water sprinkled at tlio base 
of the tree. The author concludes from his observations that “ a sin- 
gle annual brood is the rule in Few Jersey, though there may bo two 
in the southern part of the State.” 

Atparagiia beetle. — ^Kerosene applied in a very fine spi'ay kilh'd a 
large proportion of the larvse, but did not' ii\iure either the eggs or per- 
fect beetles. London purple, applied at the rate of I ounce to 6 gsdlons 
of water, was entirely ineffectual. X. O. Dust, applied with a powder 
bellows, killed fhUy 90 per cent of all the larvie. “The beetles wero 
driven off but soon returned, while the eggs were not injured in any 
way.” 

JUiite cabbage butterfy.—X. O. Dust, applied with a powder bellows, 
killed all the lanue that were touched by it. 

Appendis: (pp. 315-330, plate 1).— This contains the acts of the Slato 
legislatiu'e relating to the station and to fertilizer inspection; direc- 
tions for sampling fertilizers and feeding stuffs; the order of station 
work; a brief description of the station laboratory; and a catalogue 
of the bulletins of the station from May 17, 1880, to December 31, 
1889, inclusive. A list of these bulletins to December 31, 1888, may 
also be found in Experiment Station Bulletin ITo. 2, part i, p. 142, and 
abstracts of the bulletins for 1880 ai'e contained in Experiment Station 
Becord,yol.i, 
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Second Anntjai. Repout oi? New Jek«ey College Station 
(l>p. 337-34i5). — ^Tliis iiieliwloa » brief account of tlio organization of 
tbb Rtatiou, and a financial statement fior the fiscal year uuiliug Juno 30, 
1889. 


New Jersey Stations, Annual Report, 1890 (pp. S85). 

Eei'oets oe Tbeastjeek (pp.ll and 555),— An exhibit of the receipts 
aaid expenditui'os of the New Jersey State Station during 1890, and of 
the Now Jersey College Station during the flisoal year ending Juno 30, 
1890. 

Rei'OET oe Diebotoe (pp. 13-17).— A brief review of the work of 
the year and a list of tlie bulletins published dming that tune. M. B. 
Gates, LL. D., aottug director of the station, resigned October 1, 1890, 
and J. NeiLson was appointed in his stead. 

Beetilizees (i)p, 21-101). — This includes statistics on the amount 
and value of the fertilizers used in the State during 1890; a comparison 
of the year’s trade with that of each preceding year since 1882; aeom- 
paiison of the wholesale and retail prices of fertilizing ingredients ibr 
the past 3 years; a monthly review of the fluotuationB in ibices of 
cnide fertilizing materials during the year, together with a suinmaiy 
of tire same tbr each year since 1^8; a popular discussion outlie sources 
of nitrogen, phosphoric acid, and potash; a reprint from Bulletins Nos. 
06 and 71 of the station (see Experiment Station RtH*ord, vol. n, 
pp. 104 and 280) of articles on the rational use of fertilizers, homo- 
mixing, the composition of incomplete fertilizer's, etc.; abstracts firom 
the State fertilizer law; general information concerning the method of 
collecting ssuuples of the fertilizers sold in the State; schedule of triwle 
valires tbr 1888, 1889, and 1890; and analyses of 314 samples of com- 
mercial ter'tilizors and fertilizing materials, including nitrate of soda, 
suli>hato of ammonia, dried and ground fish, tankage, druid blood, 
cotton-seed meal, bonebhiek, bone asb, South Carolina rook, dissolved 
bone, ground bone, muriate of potasb, karuit, sulphate of potash, 
sylvmrit, cotton-hull ashes, ground tobacco stoma, wood ashes, prcciiri- 
tatt'd carbonate of lime, marl, wool waste, mtrek, and buckwheat hulls. 

EXEEEIMENTS WITH NIIEATB OE SODA ON TOMATOES (pp. 102-120)^ 
A reprint of Bulletiu No. 79 of the statiou (see Experinreut Station 
Recortl, vol. lit, p. 30). 

Exeeeiments with eeetjllizbes on EOTATOBS (pp. 120-142).— A 
rei>rint fiom Bulletin No. 80 of the station (see Exiimmeut Station 
Record, vol. ra, p. 32). 

Field exeeeiments with eeetilizees on wheat (i»p. 142-149).—. 
A repi-int from Bulletin No. 80 of the station (see Exi>orimeut Station 
Record, voL m, p. 36). 

Misobllanbohs eibld exeeeiments (pp. 149-166 ).— oftoSa 
on timothy grass (pp. 149, 150 ). — A trial with timotlty on two plats 600 
by 33 feet, on one of which nitrate of soda was apj^ed at the rate of 100 
11233— No. 5 3 
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pouTids and at a cost of per acre, the other receiving no nitrate, 
(showed an increase of 690 irounds of dried hay per acre whore the 
nitrate was used. With hay at $12 a ton “ the profit firom the use of 
nitrate is $1.29 per acre.” 

Fertilisers on sweet potatoes (pp. 160-162). — preliminary exporiincnt 
on 12 twentieth-acre plats on the farm of G. E. Eariy. The foi-tilizcM's 
consisted of nitrate of soda, 160 and 320 pounds per acre, appli(>d 
all at one time, May 20, or half then and the remaiader June 20, both 
alone and in connection with superphosphate 320 pounds and muri- 
ate of potash 160 pounds per acre. One plat received the mixture of 
superphosphate and potash without nitrogen, another 20 tons of barn- 
yard manure per acre, and two remained nmnanured. The soil was 
very light and sandy. The table of yields shows the yield of merchant- 
able potatoes to have been largest (120 bushels pm: acre) whore barn- 
yard manure was used, and next largest (85 to 90 bushds) where nitrate 
of soda was used with superphosphate and potash. The double amount 
(320 pounds) of nitrate of soda seemed to be without boueftt to the crop, 
and where nitrate was used alone there was scarcely any increase of 
yield over that of the unmannred plats. ‘‘The yield of merchantable 
potatoes was increased over 60 per cent by tlie use of i>h()S])hoi‘ic acid 
and potash” without nitrogen. Allowing 76 cents per bushel for the 
sweet potatoes, “wherever nitrate was used alone, except on plat 2, 
there was a loss ranging from 26 cents to $8. There was a profit from 
the use of inineral elements alone [superphosphate and muriate of pot- 
ash], and also in every case where the complete feitilizm: was us(h1, 
though not in any case as great as the profit from the barnyard manm'o 
when the cost of the manure is rated at $1.60 per ton.” 

FerUlizers upon peaeh trees (pp. 153-165). — ^A report is given for 1890 
of the experiments carried on since 1887 on the fannof S.O.Dayfoii, 
the general plan of which was referred to in connection with the report 
for 1889 (see above, p. 293). A summary is given of the results in 1887, 
1888, and 1889. The crop in 1890 was “ a complete fiwluro.” 

Another experiment was commenced in 1890 on the farm of S. S, 
Voorhees, trees being set on 3 fourth-swjre plats and com planbnl 
between the rows. The yield of com is tabulated. 

AiiPAiiFA (pp. 166-160). — ^This is a continuation of tbe experiment 
commenced in 1887 (see above, p. 296), being a report; of tie yield of the 

drilled and the broadcasted plats in 1890 at four successive cuttings 

May 22, June 24, July 30, and September 16. “ The total yield of griM'ii 
fodder per acre was 22.7 tons from the drilled plat and 22.45 tons from 
the broadcasted plat.” 

Tbe adaptability of this crop was fruther tested on another piece of 
land at the college form and on three other Ihr-ms in different par-ts of 
the State, the seed being broadcasted on iilats one fourth to one half an 
acre in area. The seed and fertilizer's were fhrnished by the station. 
In every case except at the college the growth of alfriilfa after the first 
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cutting (June) “■was so light that the experiment -was considered a 
failure.’' 

FoDDEES AND FEEDS (pp. 161-167),— Analyses are tabulated sho-w- 
ing the food and fertilizing ingi-edients of timothy hay, ■wheat straw, 
linseed meal, cotton-soe<l meal, maltsiu-onts, dried brewers' grains, Buf- 
Ijilo feed, and Chicago teed. Tliei e is also a comxnhitiou of analyses of 
various feeding stuft's. 

BXPEECVIENTS with DIFPEEBNT BEEEDS of DAII4Y CO'WS (pp. 169- 
230). — ^A complete record is given of the data obtained in the test of 
breeds of cows from May, 1839, up toKovember 2, 1890, whenit was pre- 
maturely terminated by tiro. These data xueviously appeared in Bul- 
letins hTos, 57, 61, 66, 68, and 77 of the station (see Experiment Station 
Eecord, vol. i, pp. 258 and 260, and vol. ii, in). 162, 241 , and 499). 

Befoet of Chemical Geologist, II. B. Patton, Ph. D. (pp. 
231-248). — ^An account of investigations regarding the relation which 
flocculatiou in soils boars to their fertility. The sami>les of the soils 
investigated were taken according to the method recommended by 
Professor Hilgard. In every case both soil and snbsoU were sampled, 
the latter, when possible, to a depth of at least 2 feet. The samples 
examined comprised “ trap-rock soils,” “ Tiiassic red-shale soils,” and 
a few from “ Tertiary soils,” and from soils formed by a mixture of 
the last two kinds, A few samides of clay were also taken for oom- 
l)arisou with the clayey soils. Brief deserii>tive notes are given for 
each of the samples studied. A mechanical analysis of these soils was 
first made with reference to the relation, if any, between the size of 
the soil particles and fertility. The method of analysis used was the 
“beaker elutriation” method, de^vised by T. B. Osbonie. The results 
are stilted in detail in four tables’. It was observed that the amount 
of oi'ganic matter and water in the soil seems to boar little relationship 
to the fertility. In the case of clayey soils there was a small difference 
in fertility in favor of the soil with relatively little day. “ It may be 
noted how veiy small the amount of clay is in even the heaviest soils,” 
the average percentage of clay being only a little over nine. Sand was 
found in excess in the good soils, and the finer silt and dust in the 
poorer soils. 

This is i^spocfally mjirked in tlio rod shales and Tertiary soils, hut not so muoli so 
ill tho trap-rock soils. The j^ouoral scarcity of the (‘oarsor materials in the latter 
may account in part for the differenoe hchig so litlh* between the good and poor 
soils. The excoptious to this in individual soils are quite inoonsidcrablo when wp 
consider that no account is taken here of probable dilfcrenoes in olicmioal composi- 
tion. 

It is well known that the trap-rook soils yield mucli poorer results on the average 
than the red-shsde soils when under cultivation. During a dry season, however, the 
former have the advantage as they hold the water better. Tliis experience agrees 
with the analyses in these two tables. On comparing the two it is soon that the 
better trap-rook soils contain over 60 per cent of silt and dust, while the better red- 
shale soils contain but little over 85 per cent of the same. 
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To study questions relating to the flocoulation of soils, settling 
experiments were made witli clays and ■with soils. “ For this purpose 
beakers 6 cm. in dianictcr -n'cre employed. Five grams of soil or clay 
were taken, and for tlie puriiose of removing the coarsest sand it was init 
thiwigh a sieve witli 0.115 nun. holes. The beakers wore then lillcd with 
water to a depth of 4 can. After tliorongh stirring there was noted 
(1) the time required for the soil or clay to settle, (2) the condition of the 
sediment after a given lai»se of time.” The results aro stat(*d in tables. 
The days, with the exception of one which more nearly resembled 
a natural soil in its 'mechanical composition, were very floctnxlent and 
settled rapidly. The sediment remained in a loose mass, which did not 
become compact and firm even after* months’ standing. As regsu'ds 
the soils, it was observed that in nearly all cases the subsoil was more 
fiocculeut than the surface soil, and tlrat the trap soils were, as a rrrle, 
mor'e floeculent than the others exaniirred. 

This tendency of tlie trap-rock soils to llocculato is undoubtedly a rodoemiufit 
feature, as the good and poor soils belonging to the rod shale and Tortlary areas do 
not appear to show this difference. 

It would appear, therefore, that the very fine-grained soils naturally tend to floccu- 
late. What breaks up the fl.ocouli‘S at tbosurluce is not so (dear, wlictli(»r tlio action 
of the frost or the mechanical action of tli<‘ plow, or whether ifc is produc(Mlby the 
action of clioiuical agents. The cjffcet of free ainmonia [us(‘(l exptMdimoitally by tlio 
author to break up floccules] would s<‘em to indicate that tin* last is an etfVetive 
cause, as free ainmonia is generally prescnti in soils. Tliis suggests that tho too free 
use of animonia-forining fertilizers, as of manure, may vciy iM>ssil>Jy liave the effect 
of rendering the soil heavy by breaking up the iloc(‘ul(*s. On the other hand, the 
well-known action of lime on heavy soils is to make tho soil light by assisting in the 
formation of floecules. 

Bepobt of Biolooist, J. Nelson, Pn. T). (pp. 249-320).— A dc tidied 
account of laboratory experimonta in oBtrviicultnro by th(‘ author in 
the summer of 1890 at the station, and at Key Port and Oceanic, New 
Jersey. The report includes a description of the laboratory oriuiimwuit 
and of the artificial sea wsiter used; a list of qirostions in ostroaeultui'c, 
which the author’s expcn'eiicc shows to he proiicr subjoets for invest iga- 
tiou; an explanation of the iiutliods of <ixpcrinieiitiiig(‘U)])loy(>.d,aiui of 
the terms used in tho tiihulatcd record; tabulated dtrta Ibr observiitioiis 
onaconsidorublcnumbor of oysters; a calondiw givijig thedates jmd the 
temp6ratar*e of tho air hr tiro laboratory tor each set of ftxjHiriiueiits; 
a detailed record of ^xpertments with the germ cells oi‘th(‘ oyster; tiibles 
of the temperature of tho water* in or noiu* oyster* bods at Oeoiinic, Key 
Port, and Perth Ainhoy, New Jersey, for sevoriil niontlis, as <*ollat(Hl by 
volunteer observers; a discussion of the experiments, iwid observiitious 
under the following heads: Sabmarine climate, r<*petitive spawning, 
the efifeets of postmarirral age, viability of the spermpitosioa and of the 
eggs, effect of solutioirs of different strengtlis, effect of tomporature 
and saltness, di^ersal of spawn, optimal saltuoss, sicoeleratioii of devel- 
opment, parasites, “muddiug” of oystes, spawning oysters as food. 
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legal aspects of the oyster trade, teclmical problems, andmiscellaneoxis. 
Tables are also given showing the viability of the spermatozoa in dif- 
erent solutions of sea water 5 effect of strength of solution and age of 
the oyster on the character of the development j influence of tempera- 
ture, etc., on the rate of development of the oyster^s eggs; factors 
affecting the viability of the eggs of the oyster; effects of age, etc., on 
the eggs. The following summary of the conclusions reached from a 
study of the summer’s records is taken from the report: 

Temi^eraUire and ajpawning. — (1) From the latter part of April until June, the tem- 
perature of the water upon the oyster ])e(ls at Perth Amboy, Key Port, and Oceanic rose 
steadily from alxmt 50^ F. until it reached 70°, Jnne 1, in the Shrewsbury Fiver, 
and about the middle of June in Raiitan Bay. 

(2) From this time on dtmng the spawning season the temperature fluctuated 
between 70^ and 80° F. 

(8) KS])nwning began upon the respective beds very soon after the temperature 
rea< lied tiie seventies. 

(4) Seed obtained from the more northerly beds spawned first, and fiuibbed spawn- 
ing relatively earlj-. 

(5) Seed from the Chesapeake region spawned later, and was the last to show 
spawn. 

(0) The suppos(‘d evidence for the belief that the same oyster may repeat the 
spawning iirocchs more than once in a season 'was found insufficient. 

(7) No oysters ^\ ere found in which all the eggs were capable of developing. 
(P<*rbaps 70 per cent represents the most fruitful result obtained.) 

(8) Seed which matures its sexual cells early produces more ffuitful results in 
vigor and relative mimlier of offspring than the later spa wners of the same kind ot 
seed. 

(9) At Key Port after August 7 the spawning proper had ceased; only young 
Southeni iilants show ed traces of spawn after this date. 

rinjHiology of oi/aiers, — (10) Oysters removed from the water and left dry at ordi- 
nary sunmier teinperafures remain closed for about a week. 

(11) When oysiers begin to fail in the power of holding the shell closed they are 
not dead, for a stimulus will cause closure for a short time. 

(12) fcjuch oy&tei*b are partially spoiled, througli fermentative action of bacteria, 
and are unfit for food. 

(18) After this point of weakness is reached t1i<* death of the oyster is rapid. One 
day later it I’uils I0 respond to stimulation. 

(1 1) Presh<‘ning oysters increases very rajndly the rate of weakening and decay of 
oysf el's. (The li fc period is reduced one half.) 

(15) After an oyster is opened the death is rapid and in proportion to the length 
of fime the oyst<*r has been out of tho water. 

(Id) If oystei s he ])laced in limited supplies of sea water the postmnrine life period 
is not lengthened, owing to the breeding of infusoria and bacteria in the water. 

(17) Oysters open and shut their shells according to a rythmic or automafcic law 
(while breathing”), 

(18) Oysters differ greatly in the rapidity of this rythm of respiration (the object 
of which is to clehr Iho external gill or mantle cavity of mud). 

Parasites.— (19) Several species of infusoria are parasitic in the stomach, etc., of 
the oyster, but are not abundant enough to be taken account of in culinary interests. 

(20) During tho early portion of the spawning season there is abundantly present 
in a large proportion of oysters an infusorial parasite (average length 7^0* Inch), 
termed by us “oytohelminth” (wormlike cells). [Reference is made to an article 
by J. Ryder in Soienoe, vol. 1, p. 567, containing a description of a parasite, uamed 
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l)y Eyder SjpiHJlum oairearum, aiicl supposed to be the Ttypavosoma talUani of Certes. 
Tlie author of this report believes that this is identical with the cyloholmiiith 
observed by him, and that until its life history is bettor known it caainotbe assigned 
to any particular genus and species.] 

(21) These cytohelminths are bred in a stniciure whi<*h is or resembles the 
<< crystalline rod,” a flexible, gelatinous structure, shaped like a nematode worm, 
about an inch long, and situated in a loop of the intcstini* known as the '‘pyloric” 
portion. 

Oyster eeonomic8,--(22) Oysters that are ready to spawn, if cooked soon after 
removal &om the sea bed, are extra good and palatable food. 

(23) Oysters in spawn deteriorate more rapidly than at any other season, at the 
same temperature. 

(24) The warmth of summer acts upon oysters as upon other meats, especially fish, 
to produce rapid decay. 

(25) Oysters in market should be under stringent inspection. 

(26) Oystermen sbotild not be required to freshen oysters ; this should be done by 
the caterer just before cooking or serving. 

(27) Oystermen should not be hami)ercd by laws limiting the time or manner of 
taking or selling oysters. 

The spermaiosoa, — (28) Spenimtozoa removed from a ripe male oyster and infused 
into sea water, begin a very active dancing motion either at once or alter a "latent 
period” of a few minutes. 

(29) The length of time an oyster has been out of water often <let(‘rmines wheitier 
a lateut period is present. (Postmarine age in proportion to its length tends to pro- 
duce this period.) 

(80) The spermatozoa survive the death of the oyster for a period inversely pro- 
portional to the length of time which has elapsed between the taking of the oyster 
from its bed and the artifleial o])ening of the same. 

(31) Tlie activity of the spermatozoa lasts during a period the length of which 
dei>end8 on whether a lateut period is present or not, the i)ostmariuo age of the oyster, 
the density of the water, thetem])eratuTe,thepreHince or absence of eggs, tbeage of 
the eggs if present, and whether the oyster has Wen fVeslnmed or not. 

(32) Oysters with latent period have si>ennatozoa with decreased periods of 
activity. 

(38) Fresh spermatozoa in their native sea water are active over 5 hours. 

(84) This period is shortcntHl in proportion to the ]K>8tinariuo age, in which (a) 
the number of days before the oyster is oi)eiied count us m»arly equal in iudaeuoo 
to (&) those that have ela 3 )scd since the oyster was opened. (By the end of a week 
the period is reduced to a qiiarttu* of an hour, but (o) conditions of tomperaturo 
and moisture affect the r<»Bnlt. The above ex 3 M*riments wore* performed wpoiii oysters 
subjected to an average of 75^^ h’., and moderately shielded from evaporation after 
opening.) 

(35) Densitwa of salt water above 2 per cent shorten the active period to about a 
quarter of an hour, when 3^ per cent is reached. 

(86) Densities weaker than 3| per cent (or thereahouts) shorten the period to the 
same extent when one fourth per cent is reached. 

(37) Postmarinc* ago teudb to shift the optiiinun strength of solution ni> the scale. 
For oysters nearly a w'cek old the optimum is above 3 per c<‘nt in8tc‘ad of being 
below 2 per cent, as for fresh spermatozoa. 

(38) Increase of teniperatTire increases the activity hut shortens the period. The 
practical limit (a i>eiiod of a few minutes duration) is n^aehed between 100® and 
110® F. . 

(39) The optimum temperature for spermatozoid activity lies, roughly estimated, 
at 85®. (Lower limits not yet ascertained.) 

(40) When spennatozoa are infused into w'ater containing eggs their activity is 
increased, but the period is shorted one half. 



(41) The Mealier the eggs the greater their effect in shortening this period, hut the 
two parts of postmarine age, iz, the days before opening and the days after open- 
ing, have unequal influence. Days after opening have less effect to shorten the 
period than days before opening. 

(42) Freshening of oysters reduces the vitality of spermatozoa. 

(13) The ability of spermatozoa to fertilize eggs decreases with postmarine age, 
and after 2 or 3 days the results are no longer satisfactory, although development 
is caused for some time later, yet this development shows a gradually descend- 
ing scale of })ower as age increases. 

(44) In 2 or 3 days the active period of spermatozoa is reduced one half; it follows 
that spennatozoa can suffer a weakening of 60 per cent of their vitality. before losing 
the pow er to cause at least fair results in fertilization and development. 

The eggs, — (45) Eggs are, at every point where environment influences them, more 
sensitive than spermatozoa. 

(46) Eggs do not survive the death of the oyster unless the oyster he opened 
fresh. 

(47) In oysters over 2 days old the eggs fail to produce embryos hut rapidly decom- 
pose in the sea w ater (oyster still alive). 

(48) Fresh eggs, unfertilized, remain in sea water for several days before yielding 
to deeomxjosiug forces. 

(49) In solutions weaker than normal and in proportion to the dilution, fresh eggg 
decompose rapidly, passing through stages of swelling. 

(60) In solutions stronger than normal, fresh eggs shrink, and finally also decom- 
pose with rapidity. 

(60) Freshening of oysters acts very strongly to produce deterioration of eggs. 
Sometimes the eggs are as far gone when the oyster is first received as if the oyster 
(unfreshened) had been kept over 2 days. 

(61) Eggs in oysters of only 1 day’s postmarine age show (a) a great decrease in 
the number of eggs tcrtillzable, and {b) a partial and abortive devfdopinent. 

(62) Fresh <*ggs can remain in normal sea water over an hour betore fertilization 
witlioiit losing the po^^er of being fertilized and of developing. 

(63) Some partial and aliuormal development takes place even after 2^ hours’ 
soaking bidbre fertilization. 

(64) Solutions weaker or stronger than normal (a) decrease the period eggs <‘au 
remain unfertilized without deterioration, or (&) if the period bo the same, the 
results in development are correspondingly unsatisfactoi y, poor, or nil, 

(65) Tempewtures favorable to development range from 70^ to 100 with a probable 
optimum near 85° F. 

((>0) Increase in teinp<*rature rapidly increases the rate of dovtdopmont by about 
double for e\cry 10®. 

Kmhryes, — ((>7) Embryos can not be readily kept to the time of fixation without 
th(^ iissisianee of a eiaire to furnish food. 

(68) Embryos seem to be attacked by the iufnsorial parasites from the stomachy 
etc., of the adult oyster. 

(69) At average t<‘inperature8 vigorous embryos are all at the surface from 
one half to throe (xuturk^rs, or 1 day, and can be readily separated from ddbris and 
sedimenli at such time. 

(70) Many embryos fail to become free-swimming, 

(71) No satisfactory way of separating good eggs from bad ones in oyster eultttro 
was discovered. 

(72) Eggs sink in sea water at a rate of nearly 1 foot per hour. (This can betaken 
advantage of in cleaning eggs by stratification.) 

(78) Spawn is dispersed mainly by tidal onrrents during the short^poriod the 
embryo swims at the sniffice. 
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(7t) (a) The temperatnre of the ■wafer at Key Port was foTornhle to a set as jnclged 
by oar records and experiments, and (6) a set was reported to have oomuied — ^the 
first for many years. 

(75) The saltness of the water at Key Port is close to the npper oxtioine of density 
foi ojster fnltme, and can be weakened to 1.5 per cent, if not low <i, wjthont ino- 
dnciug any unfavorable results so far as a ‘'set” is concerned. 

(76) Embryos are more delicate than their infirsorial enemies. 

(77) Embryos do not stand a sudden tr.msfeT into water we.iker or stronger than 
IJ to 2 per cent without being greatly we.rkoned. 

Report of Botahist, B. D. Halstbd, D. Sc. (pp, .321-453, plates 
24, %. 6). — ^Tliis ineludes an investigation of the causes of the failure 
of the peach crop in 1890, the effect of wet weather at the time of bloom- 
ing on the setting of fruit, notes on fungous diseases, and a list of weeds 
of the State. 

Observations in peach orchards (pp. 323-327). — list of questions 
addressed to peach growers in tlie State is given from Special Bulletin 
L of thestation (see Experiment Station Record, vol. ii, p. 601), together 
with a summary of the replies m-eived. In many cases the answers 
show great variety of opinion and in-actice, though in the following cases 
thei-e was a much nearer approximation to unanimity: (1) In nearly all 
instances the peach orchard was natuinlly well drained; (3) the average 
tillage of the peach orchard is about 3 years of hoed croj) or buck- 
wheat one season, and afterward clean culture; (3) The mgiiority of tlie 
orchards were without forest or other protection; (4) “fully 76 varieties 
are named, of which Smock, Crawford Late, Reeves, Pride of Franklin, 
Selway, Moms Rare Ripe, Old Mixon, President, and Mountain Rose 
are among those most generally grown”; (6) “as a rule the injury 
did not extend beyond the buds, but in some cases the upimr ends 
of the branches suffered”; (6) age did not make constant difference as 
regards amount of injury; (7) “ it was generally agieed tliat the excess- 
ive autumn rains, warm winter, cold .snap on March 5 to 8, and frosts 
of April 18 were the chief reasons ■which comhined to min the i)(‘ach 
crop the past season.” 

Mieroseopie study of peach buds (pp. 327-3.30). — ^Notes and illnstrations 
ate given to sliow tlie normal condition of the dormant peach had in 
winter, and of the bnds as prematurely developed by warm weather and 
afterwards as injured by the cold. 

Influence of rainfall at blooming time upon subsequent fruitfulness (pp. 
330-^2). — ^Brief notes are given on experiments in cx>ntinaation of those 
recorded in the Annual Report of the station for 1889 (set' above, p. 2!)7). 
Strawberries kept constantly wet by firequent sprinkling duiing the time 
of flowering produced fewer and more irregular berries than adjacent 
plants that were not sprinkled. Plants covered by canvas also set 
fewer berries than those left uncovered. The flowers on an apple tree 
kept wet by spraying fluled to set fruit, although surrounding trees of 
the same kind which were dry produced a Ml crop. 

Mxperimmts on ermberry diseases (pp. 332-339).— As the result of 
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inTestigations reported in Bulletin No. 64 of tlie station (see Experiment 
Station Becord, vol. i, p. 263) on tlie cranberry gallftuagns {Sjfncht/trivm 
vaeeifdi)j an act was passed by tbe State legislature autborliiiiig the 
officers of tbe station to enter upon any lands bearing vines or plants 
affected with irgnrions fungous growths and destroy tbe same by fire or 
otherwise. The full text of this act is given in the report. The bog in 
which the gall fungus was discovered was treated by withholding tlie 
water from the bog during the winter. This had a good effect, although 
in those parts of the bog which could not be kept dry the gall fungus 
was present in great abirndance. 

Several experiments with fungicides, including sulphate of copper, 
sulphate of iron, flowers of sulphur, and lime are reported, but no deci- 
sive results were obtained. Experiments by J. P. Goldsmith in cover- 
ing bogs infected with the scald with earth to the depth of about an 
inch, have indicated that this method of treatment will mateiially 
decrease the ravages of the scald. 

Fungous Mseases of tlie sweet potato (pp. 339-346 ). — A reprint of the 
concluding paragraphs of Bulletin No. 76 of the station (see Experiment 
Station Becord, vol. n, p. 416). Field experiments wite flowers of sul- 
phur, sulphate of copper, air-slaked lime, gas lime, common salt, and 
carbonate of lime for the soil and black rote of sweet potatoes, wore con- 
ducted by several growers, but without decisive results. 

Fungous diseases of various crops (pp. 346-366). — ^This includes notes 
on the fungous diseases which injured variousfleld crops in the Sfcite in 
1890, as follows : Potatoes. — ^Potato rot (PhgtophfJiora infestans)^ a disease 
thought to be due to bacteria, and potato scab. Oa,hbages. — Club root 
{Plasmodophora hrassicos), a mildew [Peromspora,parasiUea), and black 
mold {Macrosporium brassiecs). Badmhes. — Club root (Plasmodophora 
Irassices) and white mold (Cyst<^us eemdidus). Turnips and carrots . — 
A root rot caused by an undetermined fungus. Salsify. — A root rot due 
to bacteria, which also injured turnips, carrots, and onions. Onions . — 
A botrytis (probably Botrgtis parasitica), onion smut ( Urocystk eepuUe), 
onion vermicularia ( Vermieularia cireinans), and black mold {Maerospo- 
rium sp.). Spinach. — ^Besides the species of fungi referred to in Bulle- 
tin No. 70 of the station (see Experiment Station Becord, vol. n, p. 
241), a leaf blight {Cercospora flagilliformis, 15. & Hals.). Eggplants. — 
Leaf spot (Phyllosticta hortormi), ashy mold [Botrytis fasicularis), and 
anthnumow* [Olmsporium melongenas, B. & Hals.). Papers. — ^Two spe- 
cies of anthracmose [GloBosporiim piperitnm and OoUetotrichum nigrum^ 
E. &Hal8.) and a leaf spot [PJvyllmtieta). Sorse-radish. — leaf spot 
[Septoria armoraeeas) and a white mold [Bamularia armoracea). Holly- 
hoch — ^Bust [Pticeinia malvaeearum), leaf spot [Oereospora cAthceina), 
and OoTletotrielmin mal/earum. Violets. — ^Leaf spot [Oereo^ora violcs), 
Phyllosticta violas, a mildew [Perono^ora violas), anthraouose [Olceo- 
sporium viola), and a white mold [Zygodesmus aVMus, E. & Hals.). A 
number of other diseases of the violet were observed, and the whole 
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subject •will be treated in a future bulletin. OamaUons. — Scptoria di ®tt- 
ihcB and Vertnieularia subeffigwfita. Mignonette, — Oeroospora reaidce. 
Fltm and cherry trees. — ^Black knot. A brief sununary of information, 
wMch was given in more detail in Bulletin Ifo. 78 of the station (see 
Experiment Station Eecord, vol. n, p. 601). 

JPungieide and insecticide comMned. — A brief account of snccessful 
experiments by J. M. WMte 'witb GUmax Insect Poison (a propai-ation 
of London purple and starcli) and aminoniacal carbonate of copper for 
the codling moth and Amgous diseases of pears, apples, and grapes. 

Nematodes as enemies to plants (pp. 366-370). — ^Nematodes ■were 
observed in the roots of 'violets, oata, and roses, and upon the leaves of 
chrysanthemums, coleus, lantana, and bonvardia. Spei^mons of the 
nematodes attacking the leaves of the above-mentioned plants were 
submitted to G. F. Atkinson of the Alabama OoUege Station, who 
r^rts that they are probably of the same species, for which he proposes 
the name of ApfieJenehns foUicolem. 

Weeds of New Jersey (pp. 370-463).— An explanation of the scale 
of points for grading weeds according to their hamrftdncss, which is 
proposed by the autlior in Bulletin No. 52 of the station (see Experi- 
ment Station Eecord, vol. i, p. 130) ; lists of 20 or more of the worst weeds 
of New Jersey, in the order- of their vileness, by forrr-teen didbrent 
observers in the State, ■with x>artial lists by five other persons; an article 
on the weeds of Sussex County, New Jersey, by T. Lawrence and W. 
M. Van Sickle; and a preliminary classified list of 266 species of 
weeds found in New Jersey, witlr an index to their common names. 
Twmrty-four of the leading kinds of weeds of the United States are 
descrilmd and illustrated in plates taken from the annual reports of this 
Department. The 80 worst weeds of New Jersey in the order- of their 
■vileness, as determined firom the reports of the observers above refen-ed 
to, are as follows: Wild carr-ot {JDaucus carota), ox-eye daisy {Ohrys- 
anthemnm Leucanthemum), sorrel {Bnmex acetoselhi), planfedn (Plantago 
major), curled dock {Bumex criipus), ragweed {Amhrosia artemisiafolia), 
Canada thistle {Cnicus arvensis), pru-slane (Portnlaea oJeracea), burdock 
{Arctium lappa), toadflax {Linaria vulgaris), ■wild onion {AlUum vineade), 
mayweed {Anthemus eotula), gooaefoot ( Ohenopodium album), yellow dsiisy 
{BudbecMa Mrta), pigweed [Amarantvs chlorostaehys), qiutch grass 
{Agropyrum r^ems), horseweed {Nrigeron canadmsis), beggar’s ticks 
{Bidms frondosa), water pepper {Polygonum liydropiper), shepherd’s 
purse {Gapsella inrsa-pastoris), jrepper grass {Lepidium virginienm), rib 
grstss {Plantago laneeolata), milk'woed {Aseltplas syriaca), dandelion 
(Taraxacum officinale), burr gi-ass {Ocnchrvs trilmloides), corn cookie 
{Lychnis githago), velvet leaf {Almtilon avicennee), thistle {Chmous lanceo- 
latus), chickweed {Stellaria media), blade mustard {Brassiea nigra). Of 
the 266 species of New Jersey weeds 136 are native and 130 have been 
introduced from abroad ; but of the 20 worst weeds only 4 are native. 
As to length of life, the distr-ibution of the spedes is as follows; 
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Annuals 105, biennials 34, and perennials 126. The foUouring table 
shows the distribaMon “ according to the somewhat arbitraiy scale of 
worsi^ bad, and indifferent weeds”: 



An- 

nuals. 

Bien- 

nials. 

Peren- 

nials. 

Total. 

Woast wAftfla 

80 

M 

31 

■H 

17 

54 

98 

IBtOiifl ... , r 
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Total 

105 

84 

126 

265 




Eepoet op Enojomologist, J. B. Smith (pp. 466-628, figs. 30). — 
This contabis brief general notes on the work of the year; an abstract 
of an article on insecticides and their nse, published in Bulletin Ho. 76 
of the station (see Experiment Station Eecord, vol. n, p. 415); compiled 
notes on the following insects afi'ecting sweet potatoes, with suggestions 
as to remedies: Two-striped sweet potato beetle {Cassida hivittata), 
golden tortoise beetle (Coptoetfela auriehakw), mottlei tortoise beetle 
^Oojptoeycla gvitata\ and black-legged tortoise beetle {Cassida nigri^)} 
■original and' compiled notes on the squash borer {Melittia eeto), striped 
■cucumber beetle (Diahrotica rit/afa), boreal ladybird {JEjgikuskna borealis), 
and melon aphid {Aphis euomieris) as insects injurious to squash and 
melon vines; eight-spotted forester {Alypia 8-maeulata) as injurious to 
the grape; katydid {Mierooentnis retinervis) and tip worm as injurious 
to cranbenies; black peach aphis (Aphis persie(ie-mger)md peach borer 
{Sanmina exitiosa) as iiijmioustoiKiaeh trees; wheat louse {Siphonophora 
axena), wMte cabbage butterfly {Pieris rapce), elm leaf beetle, curculio, 
apple borer, army worm, corn worm, and clover leaf beetle {Phptonomus 
punetatns). 

Special Bulletin K of the station (see Experiment Station Becord, 
vol. n, p. 418) gave an account of anuniber of insects injurious to cran- 
berries in 1880. In 1800 unusual injury was done to cranberries by 
katydids. Experiments in cranberry bogs at Jamesburg, Hew Jers^, 
indicated that drawing the water finin the bogs in the spring and 
afterwards letting it on again would do much towards preventing the 
ravages of these insects. Sprayuig infested patches of the bogs with 
London pmple and Pmis grehn was found to be decidedly beneficial. 
But “ to make spraying successful agsiinst these cranberry pests, it is 
necessary to make tlie apjdicatiou just as soon as they are hatched and 
before Ihoy get the leaves webbed up.” Experiments by the author 
prove, in his judgment, that punctures by the curculio will not cause 
the dropping of apples; that though the eggs may hatch, the larvm will 
mot develop in growing apples; that a decaying condition is necessary 
to bring them to matmity ; and that they will not develop in withered 
fruit when no decay is staited. This result enforces the necessity of 
clearing the orchards of Mien Unit, and especially early in the season. 
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Appendix (pp. 520-540).— This ooiitaipfl the acts of the State legis- 
lature relating’ to the station, to tli« prevention of tliosjuead of fungous 
diseases of plants, and to the inspection of fertilizers; directions tor 
sampling tertilizers and feeding stuffs; the order of station work dur- 
ing the year; and a (*atalog’ue of tlie bulletins issued by tbe station tVom 
its organization (1880) to December 31, 1890. Abstracts of the bulle- 
tins for 1889 and 1890 may be found in Experiment Station liei’ord, vols. 
I and Ti. 

Thted Aimu^ Eepokt op the Few Jeesey Oollege Station 
POE THE YEAE ENDING JUNE 30, 1890 (pj). 551-566).— This contains 
a brief statement as to the organization of the station. 

New Jersey Stations, BuUetin No. 83, September 15, 1891 (pp. 36). 

Analyses and valuation op peettltzees, E. B. Vooehees, 
M. A. — ^This (contains analyses of 212 brands of ^^comphto fertilizers” 
collected within the State during 1891. These analyses furnisli dii eet 
answers to the following questions:” 

(1) Do the analyfiOR of fertilizers give any definite information as to tlu‘ Ivind of 
materialH used in making tlie difierent brands? 

(2) In the nnmher of hrandh on the market, is tlicre a variation in composition 
snfifieient to fnllill fip<‘C‘ial hoil and crop requirements? 

(3) Do the man u fact ni*ei« as a inle fnmisU in their mixtures the amount of plant 
fcKHl claimed in the guaranties? 

(4) When a given brand is found to give satisfaction is there any evidence that it 
will not change in comjmsition from year to year? 

(5) Are the station’s valnatioiis of the different brands of any value as a gnid<^ in 
their purcluiaef 

(6) .Is it more advantageous to buy high-grade tlian low-gi'ado fertilizers? 

It is claimed that while the analysis docs not funiish complct<‘ infor- 
mation as to the source and <iuality of the materiaJs entering into the 
composition of a compound fertilizer, an analysis, rightly interpreted, 
may be of great service in the selection of the most eillcicMit brands.” 
Wide differences were found in the composition of special crop ftuii- 
Hzers preiiared by different manufiK^turers. 

For instance, there arc 41 diffcrcni; brands for potatoes, varying widely in com- 
position both as regards quantity and quality of plant ff>od. A tnbuIaGon of 
these brands shows that the nitrogen varies from 0,76 io ,5.33 percent, a\anabl(i 
phosphoric acid from 2.64 to 0.77 per cent, and potash from 3.09 to 12.22 per cent. 
This ^\ollld seem to indicate cither that manufacturers arc not a unit as to their i<hMW 
of the special requiieiwentH of the potato, or that no pnrtbuilar signilicance should 
he attached to Rpecial-ero]> brands as now prepared by the <lifrerent manufacturers. 

With regard to the relation between the guaranty and the results of 
analysis, 114 (54 per cent) of the 212 brands analyzed were found to be 
below tbe guaranty wdth respect to one or moi*e ingredients. This 
leads the author to conclude that ^Hhe guaranty is not a safe guide as 
to the composition of more than one half of the brands on the market 
in the State.*” Uowever, a carefuf study of the liublished analyses of 
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ft'rtilizers is valuable in that it shows wMch of the manufacturers sell in a 
mixture at h^ast as much of the valuable ingi'edients as they claim.” By 
a comparison of the analyses of the brands of three large firms for tlie 
past 6 years it was found that “the composition is practically constant 
botli in regal’d to pro]H)rtion and amount of plant food contained.” 

Of the 1512 brands roiiorted on, the selling price of 2 was below the 
station’s vsd nation; tliat of 128, or 60 per cent of the whole, was from 
26 cents to $10 greater than the station’s valuation; that of 65, or 31 
per cent, was from $10 to $15 greater; that of 14 was from $15 to $20 
greater; and that of 2 was more than $20 per ton greater. 

The statiou'b valuations are of groat service in tho purcha&o of mixed fertiliKors, 
when used in coimoctiou with the information given hy analyses. 

[Tho diflertmeo is pointed out between high-grade and lo^^ -grade feriiliziU's.] 

Tho advautuges to be deri\e<l from the use of high-grade fertilizers are, (1) a 
direct saving in eost per pound of the actual fertilizing ingreditMits; and (2) a 
reasonable certainty that tho quality of the ingredients is such as to produce their 
full agricultural chect. 

B'ew York State Station, Bulletin No 33 (New Series), July, 1891 (pp. 23). 

Feetilizees, P. Colliee, Ph. I), (pp. SSS-xlSS).— TMs is a continu- 
ation of the populai’ bulletins published by the station, and (‘outaiiis an 
exiihuiation of the terms of chemical analysis, remarks on chinmerchd 
valxiatiou of lei’tilizers, a tabulated statom(‘ut of the (jompositioii of 
vaiious dhemieal compounds, schedule of trade values of fcrtiliziug 
iugi’odieuts for 1891, and analyses of 30 saiuides of commereial ferti- 
lizers collected within the State during 1891. 

New York State Station, Bulletin No. 34 (New Series), August, 1891 (pp. 48) 

COMPAEISON OF DAIEY BEEEDS OF CATTLE WITH EEFEKENCE TO 
FEOD0CT1ON OF BUTTBE, P. OOLLlBll' I’ll. 1). (pp. 657-(l02).— Tlus 
bulletin is a continuation of Bulletins Nos. 18 an<r21 of tin* station (see 
Experiment Station lleeord, vol. i, p. 269, and vol. il, p. 24;i), and is tlic 
beginning of the record of milk production in tho test of dificr<*nt brcicds, 
tlio two iii-evioiis bnlh'tius haniig Iwcn occupied with a description of 
the cows, lluetnations in live weight, amounts of food consumed, (dc. 
The recoi’d includes tor the first 6 imaiths of the iieiiod of hudatiou 
of each cow tho amount of fat in 100 pounds of milk, and the propor- 
tion of tliis occui’ring in cream, skim milk, buttermilk, and in the but- 
ter; data as to tho fat recovered and lost; tho relations of milk, cream, 
ami buttei’; the daily yields of milk and of batter; the monthly yields 
of dafry products; the temperature and time of churning; and tine 
relative number and size of fat globules. In addition to those data a 
sinimary is given for the cows of each breed, from which the following 
is taken: 
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Tabulated summary of results for the first 0 months of hictatlon. 


‘ 

Ayr- 

shires. 

Gueru- 

seys: 

n older 
nesses. 

KoI- 
1 steins 

Jer- 

seys, 

Pounds of fat in 100 pounds of milk 

».50 

5.07 

i 3.69 

3.71 

5.61 

Pounds off.it in skiin milk from JOO pounds of milk 

o.;w 

0.23 

0.44 

0.85 

0.38 

Pounds of f*i1 in croAin from 100 pounds of milk 

3. 12 

4.84 

! 3.25 

2.86 

5.24 

Pounds of lat in buttermilk from 100 pounds oi milk 

0.00 

0.05 

0.06 

0.16 

0 08 

Pounds of butter from 100 pounds of milk 

3.47 

5 51 

3 Ot 

1 2.78 

5 78 

Per cent of fat in milk recovered in cream 

K0.4 

05.50 

8S. 00 

75.70 

03.40 

Per cent of fat in milk lost in skim milk 

10.6 

4.50 

12 (M) 

24.30 

6.60 

Per cent of fat in milk lost in buttermilk 

2.4 

0 70 

1..50 

5.30 

1.50 

Pea: cent of fat in milk recovered in butter 

81 8 

1)2 .50 

84.00 

64.30 

87 60 

Pounds of milk roquhed to make 1 ponml ol 

20.4 

18.40 

28,20 

40.00 

17.50 

Pounds of milk reciuired to make 1 pound of cmtiii 

5,28 

1 3.73 

5 57 

7,89 

4.01 

Pounds of cream required to make 1 pound of butter 

4.73 

4.06 

5.81 

5.05 

4 45 

Per cent of fat in cream 

10. .50 

18.08 

18.05 

20.47 

21.05 

Pounds of milk produced tx*** day 

ID. 7 

16.50 

15.70 

27.10 

16.40 

Pounds of butter prodneeu per day 

0.71 

0.00 

0.56 

0.70 

0 91 

Time of chuminc (in minut»‘s) 

Bdative size of ikt globules 

Xi 

30 j 

67 

65 

51 

536 1 

863 

408 

523 

1087 


Although no general concIuHions are yet reached, several points of 
interest seem to have been indicated by the results. 

Observations * — ^Whxlo in the foregoing the largest arnoimt of fut in the iiiiik 

prodnoes the largest amount of butter, it <loesiiot hold good that the amount of but- 
ter is, in every case, prop<»rtioual to the amount of fat in the milk. While the amount 
of fat in the milk of the Holsteins stands third, the amount of butter stands liftli. 
The amount of butter produced from 100 ponndb of milk depends upon the amount 
of fat lost ia skim milk and buttermilk, as -well as upon the amount of fat originally 
in the milk. > Wliile the Jersey milk contains a larger aia{)uiit of fat and 

makes a larger amount of butter than the milk of the (Guernseys, wo see from 
this table that the Ouemseys lost a smaller x>roportLon of fat in ]>oth skim milk and 
buttermilk than did the Jerseys; that ia, the creaming and churning eiheieney is 
greater in the case of Gmuniseya, or, we may say, the Gnornseys make r<dativtily 
more of the fat in their milk, in so far as the results at hand indicate. The amf)unt 
of fat in the milk of the Ayrshires was lowest, while in croaming and churning efti- 
ciency the Ayrshires stand third, * * As the period of lactation advances thp 

creaming and chnming oiHciency seems to diminish, that is a larger prox>ortion of 
fat is lost in skim milk and buttermilk. It remains to be seen how fnlly our future 
data will coniirm this. » * 

One curious result, which does not fM*ftm to agree with the obseirvations of others 
and which may he changed hy more extended observations, is that the amount, of 
fat in the cream does not seem to he in most cases related to the amount of fat in 
the milk. Thus in richness of milk tlie order is, (1) Jerseys, (2) (Jnernseys, (3) II oh 
steins, (4) Holdemesses, (5) Ayrshires; while in richness of cream the order is, (1) 
Jerseys, (2) Holsteins, (3) Ayrshires, (4) Guernseys, (5) Holdoniesses. * » * 

WMe the average temperature of clnxrning docs not vary greatly for the different 
breeds, the time of churning varies from 30 to 67 nunufces. Tlie ad vanc(i of the period 
of lactation appears firom the data at hand to be accompanied by a higher degree 
of temperature of churning. * * * There appears to he a general relation between 
the relative umnherof fat globules and the creaming and churn ing eJOdoienoy, the 
milk containing the smaller number being more efficient for butler making. In 
regard to the relative size of the fat globules, the larger the size the more efficient 
the creaming and churning. * * * 

So far as we can judge ffiom the data now on hand, advance of the period of lacta- 
tion seems to he accompanied by an increase in the number and a diminution in the 
sizie of the fat globules. 
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Vew York State Station, Bulletin Ho. 35 (Hew Series), August, 1891 (pp. 27)^ 

Some of the most common fvnoi and insects, with prevent- 
ives (pi>. 003-627). — ^Poi)uliir notes on tlie following fungi and inseets, 
\vitli suggestions as to remedies: Aiithraenose of grapes 
ampiUmm)^ apple s<*ab (Fmtcladium dendritiaim), peai* scab (J?. pyn- 
num)^ black knot of plum and ebeiTy(P?oM?rii//itt6tmor5osa), black rot of 
grapes {Lwstadia lidicelUi)^ downy mildew [Pm^ono^ora viticola)^ 
powdery mildew of grapes ( Bpiralis)^ grape loaf blight (Ceyeo- 
spom citwola)^ white rot and bitter rot of gi apes, straw'berry leaf blight 
( P(t m uUiria fu lah net) , orangernst and anthracnose of the raspberry ( Gloeo- 
Bporium necator), flat-headed apple tree borer {Ohrysohothris femorata)^ 
lound-hoaded apple tree borer (Saperda eandida)^ oyster-shell bark 
louse {Mytilaipis pomormi), a])i>le tiee tent caterpillar {Olmocampa 
iimeneana)^ forest tent caterpillar (C. dfsstrZo), yellow-necked apple tree 
caterinllar, red-humped apple tree caterpillar, fall webworm {Hyphantria 
mnea), caiikerworm {Anisopteryx rernata)^ leaf rollers and folders, bud 
woms, apple tree bueculatrix {BuceulafrUxs pomifoliella)^ apple tree 
aphis {ApMs mali\ apifle curculio {Antlmhomm 4-gihhuB)j apple mag- 
got (Tnjpefa pomonella)^ codling moth {Garpoeapsa poimnella)^ pJnm 
cuicxilio {OonotmelieluH nemphar)^ quince curculio (0. cratmgi)^ peach 
tree borer {Sannina exitiosa)^ strawberry root borer, strawbeiTy crown 
borer {Tylodermafragarico)^ raspberry root borer {Brnheoia ma/rginata), 
raspbeny cane borer, ti»ee cricket {(Ecanfhm mvem)^ imported cun*aat 
borer, American currant borer {Pristiphora grosBularia)^ imported cur- 
rant worm (Nematus mntrioo8u$), and currant worm. 

Hew York State Station, Bulletin Ho. 36 (Hew Series), September, 1891 

(pp. 20). 

SMAiiL FBOTTS (pp. 629-046). — ^Fotes on atrawberries, raspberries, 
blackberries, currants, and gooseberries, ■with brief accounts of their 
insect and fungus enemies. 

Btremberr'm (pp. 031-639).— Brief doRoriptive notes on 40 varieties, 
acconuts of the stiwhcny root borer, crown borer, and loaf blight, with 
suggestions as to roinedies, and a list of the 26 most productive varietioB 
at the station in 1891. 

■Wo Bhoiild advise, if planting for a f.vnoy market, the iollowing varie'tios : Ewlg . — 
Havorland and Van Beman. JfediioN. — ^Buhacli, Shaxpless, and Bnit. Late. — Cjaw» 
ford, Hiddleiiold, Parker Karle, and Gandy. For a distant market, Van Beman, 
Stayman No. 1, and Burt. For a near-by market the last-mentioned varieties, 'with 
the addition oi Beder 'Wood, Parker Earle, and posd'bly Mount Vernon. * * * 

In 1881 the matted rows of Bnrt yielded at tlie rate per acre of 11,S4A quarts; 
Beder Wood, 10,890; GremiviU^ 8,394; Parker Earle, 8,168. 

Ba^'benries (pp. 639-642). — Brief descriptive notes on 6 of 'the newer 
varieties, and accounts of tiie blackcap orange rust, anthracnose, 
raspbeny root borer, raspberry cane borer, and tree cricket^ witii 
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suggestions as to remedies. GEte Bordeaux mixture is being used 
at the station for tbe antbracnose with apparently boiiefloial lesults. 

The earliest blackcap was the Carman, the latest the Ada, the most prodaotlve 
the Hilbom, with Smitli Prolific next. 

Of tbe rod varieties, the earliest were Clark and Thompson Early Pride; the 
latest. Parry No. 2 and Miller Woodland; the most prodnotive, Cnthbort Lai fine 
bhippin;; berry, which can bo widely grown], Muskingnm, Shafflsr [especially recom- 
mended forearming], Clark, Thompson Early Pride, Stayinan No. 6, Shaffer Pomona, 
and Genesee, in the order named. 

The Caroline, an extremely hardy yellow variety, yielded more than any of the 
other \aiieties this year, and the Golden Queen (a yellow Cnthbort) gave also a 
large yield. Both of those varieties are of superb flavor but soft, and easily dam- 
aged because of their color. However they should be in every private coUeotion. 

BUeT^betriM (pp. 642, 643). — Of the varieties tested at the station, 
Agawam, Erie, and Snyder are especially commended. 

Owrrmts (pp. 643, ’644).— Fay Prolific (on light soils). Cherry, and 
Prince Albert (late) red varieties, and White Graiie are excellent stand- 
ard varieties. Brief mention is made of the imported currant borer, 
Ameiican currant borer, imported currant worm, Americiin sawfly, and 
current spauworm, with suggestions as to remedies. 

Gooseberries (pp. 644-646).— The foreign varieties, such as Industry, 
Triumph, Wellington Glory, andEoesch Seedling, grown at the station 
in 1891, kept entirely free from mildew, and bore an average of over 
10 pounds of fruit per plant. During tbe past 3 ye.ai’s potassium 
sulphide (one half ounce to 1 gallon of water) sprayed at intervals 
of IS to 20 days from the time tbe leaves began to unfold, prevented 
the development of mildew. 

north Carolina Station, BnUotin ITo. 79, July 20, 1891 (pp. 22). 

Facts fob pabmees, W. F. Maskby, 0. E.— This, as the author 
states, is “ a bulletin of information on scientific matters in plain Ian- 
gtiage for unscientific readers,” and treats of tlie underlying principles 
of plant growth and plant nutrition, manures, sources of fextiliriugmate- 
rials, etc. 

UTortii Carolina Station, Bulletin Bo. 79a (Ueteorologioal Bulletins Bos. 21 
and 22), August Id, 1891 (pp. 34). 

Mbteoeologioal stjhmaby fob Noeth Oabouna, June anx> 
July, 1891, H. B. Battle, Ph.*D., and 0. F. Von Hebemann.— 
Botes on the weather, monthly summaries, and tabulated daily rc(»rd 
of meteorological observations by the North OaroUna weather service. 
The bulletin is illustrated with maps of North Carolina showing the 
isothermal lines and the total precipitation at the stations in different 
pai-ts of the State. 
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Ohio Station, Bulletin Vol. 17, XTo. 5 (Second Series), September 1, 1891 

(pp. 18). 

The wheat judge, F. M. Webstee (pp. 99-114, figs. 14). — his- 
tory of the ohserj'ations ou the wheat midge (i>jph«f» tritici), with 
titniseripts of notes on the ravages of this insect in Oliio each year 
from 1847 to 1878, inclusive, taken ftnm the I'eports of the State hoard 
of agricultnre, Larvm thought to belong to this species wci’o observed 
under the sheaths of young plants. Adults were reared fi'om tlie heads 
of rye in July and ftom Volunteer wheat fi;om September 1 to ITovem- 
ber 3. The figures illustrating the bulletin are after Fitch. 

Bhode Island Station, Bulletin Bo. 11, June, 1891 (pp. 18). 

State pertilizee daw, oommeeciad tadde op pertilizee 

STOOK, AND ANALYSES OP COMMEEaiAL PEETILTZEES AND MISOEL- 
LANBODS MATBEIALS, BT. J. Wheelbe, Ph. D. (pp. 131-146).— This 
includes analyses of twelve brands of commercial fertilizers, fresh horse 
manure, street sweepings from the city of Providence, meadow muck, 
wood ashes, waste liquid from a rendering establishment, and spring 
water; the schedule of trade values of fertilizing ingredients for 1891; 
remarks on the valuation of feifilizera; the text of the State fertilizer 
law; and a copy of a proposition made by the station to the State boai-d 
of agricultnre to make all analyses of commendal fertilizers and wood 
ashes called for by the fertilizer law, and to compile and irablish the 
same. This proposition was accepted by the State board of agricul- 
ture, but at so late a date as to somewhat delay the work of collection 
and analysis for the current year. 

^ Meteobologioal summaey, L. F. Kinney, B. S. (i). 147).— Tabu- 
lated data on the weather from January 1 to July 1, 1891. 

South Carolina Station, Second Annual Beport, 1889 (pp. 853). 

Acts relating to tub organization op the stations (pp. 
6-9). — (Juder this head are given the texts of the act of the general 
assembly of the State in 1886 establishing the South (Jarolina agricul- 
ttiKil farms and station; the act of Congress of March 2, 1887, and the 
acts of the general assembly of th^ State accepting the provisions 
of the act of Congress, discontinning the station at Columbia, and 
establishing the Clemson Agricultural College and a new station in 
coxmection with it. 

Bepoet op Analyst op Soils and Seeds, B. H. Loggheiogb, 
Ph. D. (pp. 11-43).— This report includes the tabulated results of 
meohauical and chemical analysis of the soils and subsoils of tire experi- 
meutal fiirms of the station at Spartanburg, Columbia, andllarlington, 

11233— Ko. 6 4 
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and of sea iRland cotton and rice-laud soils near the coast of South Caro- 
lina; a description of the methods of sampling and analysis used; a 
discnssion of the results; and remarks on the requisites of a good soil, 
on soil analysis in general, with citations from different sources, ami 
on the interpretation of the results of soil examinations, -with Proi'essor 
Hilgard’s conclusions on the composition of soils as stated hy him in 
the repoidi on cotton culture, TenthUnited Slates Census, vol. v. Sam- 
ples were taken of soil and subsoil of each of tlie exporimenUil farms, 
which were situated iu three representsitive localities, and separatt' anal- 
yses were made of each sample. In addition to the results of the 
mechauieal and chemical analyses, the calculated number of soil particles 
per gram of soil aird their combined suithce area are stated for each 
grade of the soil and subsoil of each farm. “In order to ascertain how 
much hygroscopic moisture was absorbed [by each gra<le of soil jwrti- 
cles] ii-om an atmosphere saturated with moisture, tests wer'e made oii a 
soil from the Spartanburg frirm, which contained 11.2 per cent of ferric 
oxide, all of wMch was contained in the silt and (day.” The dillerent 
sized particles were exposed for a time at 70° JP., and then the percent- 
ages of moisture lost by the different grades iu heating at 200° 0. were 
determined. The tabulated resirlts indicate that the percentage's of 
moisture given off “increase with the lessoning diameters of the grains.” 
The author concludes ixom this trial and from results obtalru'd by 
Professor EQlgard that “ferric oxide dearly has a hu‘ge influem'e iu 
giving soils a large absorption eoeiheient.” 

BoBPOBTor Vice Dikbotoe,M.Whithby (pp. 44-96). 

Meteorology and the yhysiml properties of soils us related to plant growth 
md eropprodwUoni (pp. 44-84 and 86-06). — ^This includes remarks on the 
value of the staple crops of the State for experimmitatioii, on the soils 
of tire State, and on the study of typiesil soils of the Stsito. The uivesti- 
gations include laboratory exirerimcnts on the soils of the slathm 
frmus, sea island upland cotton soils, and rr})Iaiid soils of different 
geological formations, supplemented hy ohservutious in the fo'ld and 
by meteorological studies. The seoiw'i of the work lutdorfcaken is 
indicated hy the following brief outline: (1) Interpretation of the 
results of mechanical analysis, including stiulies on tlie number of par- 
ticles in a unit weight or volume of soil, on tlie diameter of average- 
sized particles of soil and the mean arTangoment of the partich's, 

I and on the surfoce ar'ea of partides, the latter showing the need of still 
tother perfecting the method 8f mechanical analysis of soils; (2) on 
’,a mpyement.of soil partides due to changing water content and chang- 
'jjng t^pergtuj^ as related to the growth of ro<},ta, and the physical 
, action of marjiure, with the effect of barometric changes and vapor 
’ pressure on tire same; (3) method foi; tjje determination of th^dstru'e 
in the soil by electrical resistance ; (4) on tire movement of soil moisture, 
including the cause and laws of the movement, and the effeert of temper- 
ature, manure, rain, cropping, and cultivation on this movement; (6) 
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calcitlation of the relative movement of soil moiature in different soils 
from the meohauical analysis ; (6) calculation of the relative rate of evapo- 
ration and underdrainage from difterent soils from the mechanical 
analysis; (7) on the capillary value of different soils from the mechan- 
ical analysis ; (8) etthct of fineness and compactness on the water-holding 
Ijowei'; (9) on the action of underdiains in the soil and on how they 
act; (10) on the flocculation and subsidence of clay particles; (11) on 
the swelling of clay when wet; (12) on the compa<*ting of soils hy min; 
(13) on the physical action of manures and fertilizeis; (14) anew form 
of soil thermometer, which registers the maximmu and minimum tem- 
ixn'ature of a definite layer of soil; (15) the relation of the soil to heat 
as observed in the field in typical soils or imder different conditions of 
cultivation and fertilization ; (16) calculations of the relation of different 
soils to heat from the mechanical analyses, mth tire eftect of the water 
content, cultivation, and ci'oppiug; (17) the actiuil temi»ei‘atur6 of flif- 
foicut soils, with range, etc. ; (18) study of the loss of heat fi'om different 
soils, as calculated from the mechimieal analysis ^lul as determined 
with the radiation thermometer-; (19) specific heat of typical soils; (20) 
temper-ature of the air iurd soils, and iunount of moisture in these most 
foivorable for plairtgrowtir; (21) the estimation of the actual amount of 
moistur-ointhe BoOsfromtimetotinre; (22) iutlneuceof meteorological 
conditions on grain productiorr, as explaining low aver-age yield of grain 
at the South, on the distr-ibutiou of crops throughout tire State, and oh 
the growth and ripening of cx-ops; (23) amount and intensiiy of sun- 
shine available for the crop; (24) effect of wind movement on plant 
growth, especially as to the amount of ammonia supplied to crops. 

The following topics are discussed iit some detail: The interpretation 
of the results of mechanical iuialysis of soils, movement of soil moisture, 
physical action of mamxres in improving the drainage of soils, calcula- 
tibn of the rate of movement of soil moisture, and the relation of meteor- 
ologtcal conditions to the growth of tire cotton crop. 

Meteoi-ological data as recorded for each month from Ifovember, 1888, 
to Jrtne, 1889, are reprinted from llulletiu No. 7 (new series) of tire 
statiorr (see Experiment Stutiorr Keeord, vol. l, p. 312). These data 
include themn.ximum, minimrrm,aud meautemperatiu-esof theair; daily 
range in temperature of the air; mean height of the barometer; press- 
ure of water vapor in the atmosphere; mean dew-point; mean rola- 
tive humidity; r-ainfall; the readings of tire solar rarliation (maximum) 
and ter-restrial rndittiion (mininrum) thermometers; tire difference in 
temperature between the terrestrial radiation thermometer and the 
dew-point; daily wind movement; the maximum, minimum, and mean 
temper^Jiur’es of the soil (3-^ inches) ; and the mean weekly temperatures 
of the soil at different depths. A comparison by seasons is made of the 
mean meteorological data for Massachusetts, New York, Pennsylvania, 
South Oaroltna, Georgia, Alabama, Mississippi, Ohio, Illinois, Indiana^ 
lowa^ Michigan, Minniesota, and Wisconsin. 



318 


On the development of cotton roots (pp. 84-86). — Observations on tiio 
(listrilmtion, extent, and development of the roots of the cotton plant, 
reprinted from Bulletin Fo. 7 (new series) of the station (see Experi- 
ment Station Record, vol. i, p. 314). 

Eepoet op Botanist and Entomologist, B. A. Smyth, jr., B. A. 
(pp. 97-108). — ^Fotes on Plens protodicc, F. laonuste, siweral species of 
the genus Golias, Neonympha eanthus, FamphiUt ethlivs, Leneanin uni- 
jpMWCfa, and the following insects attacking the fig: AllorJiinet nitida, 
Ptyehodes trilmeatus, Lihythea Ixtehmanni, Apatura celtis, A. olyton, 
Qrapta interrogaUonis, and Pyrameis atalanta. There is also an account 
of the weed Helenium mtumnak, 

Rbpoet op Chemist, W. B. Bueney, Ph. D. (pp. 109-166). 

Feeding stuffs (pp. 10^155). — A popular discussion is given of the 
nutrition of farm animals, of the nutritive ingredients of feeding stuffs 
and their functions, and of feeding standards; an explanation of the 
scientific terms used in the discussion of the subject of feeding, togeth^r 
with a large amount of tabulated data, including analyses of nuincious 
American feeding stuffs, taken from the compilation publishwl by 
Dr. E. H. Jenkins in the Annual Report of the Connecticut State 
Station for 1888; the coefficients of digestibility of numerous mafrrials, 
taken from the Annual Repoit: of the Connecticut State Station tbr 
1886; and the calculated amount of food nutrients required by diftbrent 
kinds of animals under different conditions, per head and per 1,0(K) 
pounds live weight, taken from German sources. In addition to the 
above, analyses made at the station are given of the following mate- 
rials: Oats, oat straw, rice and its by-products (i. e. clean rice, rough 
rice, rice flour, rice straw, and riee chaff), Texas blue grass, crowfoot 
{Fleusine aegyptiaea), ragweed, com bran, China berries, and ramie 
(plant and stems) with reference to both food and feitilizing ingredi- 
ents; and cotton-seed meal, cotton-seed huUs, and wheat bran vvitli 
refemnee to food ingredients. 

Analyses of fertilizing materials (irp. 1.53-1 .55). — A nalyses of pin<i straw 
(needles), superphosphate, dried blood, muriate of potash, niteate of 
soda, Thomas slag, calcined marl, and whole cotton seed. 

Report op First Assistant Chemist, J. B. McBkyde, B. A. (pi). 
166-180). — Chemical statistics of the Ind,ian corn erep of South Carolina 
(pp. 1.56-169). — ^In this article on the value of the Indian com plant the 
remarks of the author are illustrated by analyses of numerous sam])lcH 
of com (kernels), corncobs, comshuoks (husks), and corn silage with 
reference to both food and feriilizing ingredients; a statement of the 
relation of parts of the plant, prepared from observations on the crops 
grown during 1889 on thirteen different ffirms; and a comparison of the 
analyses of South Carolina corn with those of STortbem and Western- 
grown com, reported in Bulletin No. 96 of the Oonnecticfut State Station 
(see Experiment Station Record, vol. i, p. 15), and the Annual Report of 
the Massachusetts State Station for 1889 (see Expetiment Station 
Record, vol. u, p. 579). 
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The author concludes, 'vrith regard to the relation of the parts, that 

(1) in an average crop of Indian com the ear is by weight approxi- 
mately one half of the entire crop; (2) about four fifths of the ear is 
grain; and (3) about one half of the stover is stabi.” 

The cowjpea as a forage crop (pp. 169-179),— This is a chemical study 
of the cowpea plant with reference to both food and fertilizing ingre- 
dients. The composition (including fertilizing ingredients) is given 
of pea- vine hay cut when in bloom, when the pods were forming, and 
when the pods were formed; the fertilizing ingredients in the roots and 
stubble are stated; and the hay is compared vdth oats (grain and straw) 
and corn (kernels and stover) with regard to composition and the total 
yield of nutrients, digestible nutrients, and fertilizing ingredients per 
acre, assuming a yield of 40 bushels of oats, 30 bushels of corn, and 3,6 
tons (the yield observed) of cowpea vines. 

The pea crop lachs only 481 pounds of containing as much digestible oiganic mat- 
ter as the otaer two crops combined. It contains five times as much crude protein 
and fat (the most valuable constituents of feeding stuffs) qa either oats or corn, and 
three times as much as their sura. To equal the yield of the cowpea vines in 
digestible protein (976 pounds) would require 300 bushels of oats including the 
straw, or 175 bushels of corn including the fodder. 

Of digestible carbohydrates the pea affords nearly twice as much as the oats and 
a little more than the corn. It must be borne in mind that the figures given for oats 
and corn represent the entire crop, the straw and stover being included. 

The relative amounts of fertUizing ingredients per acre contained in 
the above-mentioned crops are given as follows: 


FerUliztng conelAUientB in crop per acre. 



Cowpoo 

vines. 

1 Oflts 
(grain and 
straw). 

Com (ker- 
nels and 
stover). 

Nitrogen - 

Pounds. 

203 

33 

153 

Pounds. 

H5 

12 

48 

1 Pounds. 
45.0 
14.4 

1 45.0 

PhoHphorio hc W 

* 

Valuation 

$41.82 

$8.55 

$10.14 



As the cowpea obtains a part of its nitrogen from tbe atmospln^rc and a part, 
together with some of its phoh])honc acid and potash, from the subsoil, the large 
amount of these constlruents left in its roots and stubble, and dead leaves dropped 
by the plant, tend to enri<*h instead of impoverish the soil; in other words, its 
power of collecting and storing fei'tilising materials from soitrces beyond the reach 
of the oereals makes the cowpea a valuable remedial crop. 

Composition ofsoja heems (pp. 179, 180). — Analyses (including fertiliz- 
ing oonstibuents) of soja-bean vines and of hulls and vines after the 
beans had been threshed. 

Ebpobt of Vjetjbeinabiak, W. B. ITiles, D. T. M. (pp. 181-192).r— 
A reprint of an account of investigations on hog cholera, published in 
Bulletin Ko. 6 (new series) of the station (see Experiment Station 
Eecord, voLi, p.312), with brief statements regarding experimeints with 
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sterilized oiiltnres for the prevention of the disease, and notes on South- 
ern cattle plague. 

Field EXPBEiMBHa?s, J. M. MoBeyde, Pn. D. (i)p, 193-344),— The 
probable eiTors in plat experiments ai-e discnssed, and a description 
is given of the field experiments with oats, wheat, com, cotton, and 
miscellaneons crops made during 1889 at the experimental farms at 
Columbia, Spartanburg, and Darlington. Except in cases specified 
hereinafter, the experiments were duplicated on the throe fanns. The 
experimeute are in many instances in continuation of those reported 
in BuDetin hTo. .I (new series) and in the Annual Report of the station 
for 1888 (see Experiment Station Record, vol. i, p. 140, and Experi- 
ment Station Bulletin Ro, 2, part 2, p, 142). In the majority of oases 
twentieth-acre plats were used. 

Uj^erimenfs icith oats (pp. 198-206). — ^These consist of exiieriments 
with fertilizers for oats and variety tests, and were made at all tliree 
fiirms. *< On account of the nnfiivorable season, and especially of the 
prolonged spring drouth, ilie crop at all three fauns wiis almost a total 
failnre.” Tlie crops at Columbia were destroyed by iiii* a lew days 
after harvesting. The results obtained at the other two farms are 
tahnlated “in order to jireserve the rx'cords of onr tests.” 

Experiments irith wheat (pp. 2(Ki-209). — ^Tlusse uere coulined exclu- 
sively to the Spaifauburg fann, and were a coutiiination of those of 
the previous year, i. e. teats of fertilizers and of varieties. The data 
for 1888 and 1889 are tabulated. As mentioned above “the season 
was nnfiivorable to small grain,” but the poiuts noticed in the fertilizer 
tests of the 2 years are given as follows; 

(1) The sepsa-ato applications of potash, nitrogen, etc., wore without effect, 

(2) The value of the potash wah c<mi]>ai'atively slight. 

<31 Phosphoric a< ul was of marked heneftt to the crop ; when nsod with the other 
constituents it was clearly the must iiuiiortunt oi domiu.int element. 

(4) Nitrog»*n in tomlduation added Lirgelj to the > leld. 

(5) Tile half umouut or dose of uitrogem was l>y no means aseffertiro ns the ftill 
amount [.caieiilahsl amount oontaiiiod in a crop of .W Inisludsof giaiu per iM!re|. 

(6) The mixed uitiogeu [threo fonrllis iutr.ito of soda and one fourth eoitou-seed 
meal] gave umeh the host results. Tlie land was very thin and honce the soil was 
defloient in nitrogen. On aoeonnt of the abstmee of i his oloinent during the winter 
the growth of the plants on the other plots n as feohle and slow. The addition of 
some nitiogen in the shape of eott on-seed meal in the fall greatly improved the 
growth duimgthe winter and eailj spring, and the superiotily thus soonrwl was 
mainta!nv<L to tlip 

In the vaaiety test, as in 1888, “ the South Oaroliua-grown wheats 
(Red May and Fultz) gave better returns tlian the Yirginia-grown.” 

Experiments with corn (pp. 210-268).— “ The experiments with com 
hegutt in 1888 were continued in 1889 at all three fanns, and included 
tests of fertilizers (in general), nitragenous manures, phosphatiic manures, 
modes of applying fertilizers, modes of planting, modes of cultivation, 
varieties, and rotations. The season of 1 889 was very thvorable for com 
and excellent crops were harvested throughout the State.” ^ 
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(1) Feriilkers on corn. — ^As in 18SS, “in addition to tlie full amounts 
of potash, phosphoric acid, and nitro^^en («. e. the amounts of each con- 
tained in a crop yielding 30 buwshels of grain per acre), smallerand larger 
amounts of each were tested.” The yields in 1888 and 1889 are tabu- 
lated for each farm, as well as the averages tor the three farms. 

A conipaii&on of the re&ults for the 2 jears shows that the fertilizers gave much 
better returns at Spartanburg and Darlington in 1889 than in 1888, the increase of 
yield in the former year amounting to fioin 75 to 100 per cent. * * * Applied 

separately or combined in twos the ftutilizers gave very poor returns. Potash in 
small or half doses was of some little benefit. The full amount of phosphoric acid 
was called for bnt only half doses of nitrogen. Both constituents were of value to 
the crop. 

Tncreasing the yield of any one or more of the constituents be.^ ond a certain point 
(the full or theoreti<*al amount) gave no t oiTesponding increase in the crop. From a 
pc'cuniary standpoint hut four of the applications gave ]»rofitable results. 

(2) JSj)€Ci((l nitrogen^ phosphoric acldy and potash experiments . — ^The 
separate series of experiments to compare the eifects on corn of differ- 
ent nitrogen, phosphatic, and potash fertilizers, when each was used 
in ammints Ihrnishing the same (fnantity of nitrogen, phosphoric acid, 
or iM)tash, respectively, were continued in 1880 on all three farms. The 
results i n yield of corn and stover are fully tabulated for each series. The 
indications from the 2 years’ trials are given by the author as follows: 

[Nitrogen,] (1) The corn crop docs not respond t<> heavy applications of nitroge- 
nous manures. Moderate amounts w ill })robal>b give fair returns. In our tests 320 
pounds of nitrate of soda prove<l as eficctive as iko pounds; 308 pounds of diied 
blood as eficctive ns 325 pounds, etc. ^,2) Of the nitrogenous fertilizers commonly 
used hy our fiirmeis (nitrate of soda, dried blood, cotton-seed meal, and cotton seed 
whole or ground) one kind appears to be about as (‘ftectivo on Xndiau com as 
anoUuu”, where e<piivul(‘nt amounts are ax>i>lied. The employment ot* any kind should 
there lore be del el iniued b> the cost of itb nitrogen. * » » 

The results of the tests hear directly upon a question of great practical importance, 
that of exebauging cotton seed for cottou-seed meal. Many mills offer 700 pounds 
of meal, and some pounds in exchange for 2,000 pouiuls of seed. Would such 
exchange he judicious f * * * It app(*in*s that as far as these testa go 660 pounds 
of cotton-seed un‘al are fully e<pial in f<‘rtiliziug value to 1,660 pounds of cotton seed, 
a proportion of 1 to 2.79. In the oil mills a ton, or 2,000 pounds, of seed gives about 
700 pounds of meal, besides oil and some w'uste product. Now 700 ]>onnds is in pro- 
]>ortion to 2,000 pounds as 1, to 2.86. This close correspondence of fertilizing value 
to output is oeriainl> remarkahle. 

[Phosphoric acid.] The averages of the three farms for the 2 >eiirs show a 
slight diflerence in favor of the acid pliosphatt*. Thi‘ reilueod phosjihate (containing 
available phosphoric acid) appears to stand next. The two basic phosphates — 
Thomas slag and iloiita— gave about the fwime average. It appears also that in every 
case the half aanount of phosphoric mud gave nearly as good returns os the fhU 
amount. The true results, however, were undoubtedly masked by the dry season, Of 
1888, which preventtMl the action of the fertilizers at all throe farms, and by thehr 
failui'e upon the thin, sandy soil of the Columbia farm both in 1888 and 1889. It 
is very probable that in favorsiblo years the acid phosphate would show its superi- 
ority, for the results thus far reachiMl are in favor of the soluble form. 

[Pottwh,] (1) It is doubtful whether potash was of any real bonoftt to tho crop. 
(2) It is certain that the full theoretical amount deduced fVom the analysis of the 
plant was excessive, and that half this amount was abundantly sufficient (perhaps 
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more tlian sufficient) for the needs of the crop and soil. (3) Of the three potassio 
manures tested, one kind was ahoutas effective as anotlior (when equivalent amounts 
were applied). Hence the employmenfc of any one of the three is simply a question 
of its cost. 

(5) MoSss of a/pplying fertilizers for corn. — A comparisoii ot fertilizers 
applied broadcast and in drills on the same plan as that followed in 
1888. The indications were the same as in tbe preceding^ year, i. e. 

the two methods of applyinj^' maiuires gave practically the same 
average returns.” 

(4) Modes of planting corn. — A 2-years’ trial of planting in diills 
and hills (checking), according to the plan detailed in the first yeai‘’s 
report, seemed to show that one method of planting gave about as 
good results as the other, and that it made little ditfereuce whether the 
rows were 5 or C feet ai)art, or the checks 6 feet by 3 feet or 6 feet by 3 
feet.” 

(6) Modes of cultivating corn. — As in 1888, this was a test of “(1) the 

advantages of subsoiling the seed furrow before planting; (2) the (*oni- 
parative effects of dee]) and shallow eiiltivation; and (3) the value of 
thorough cultivation.” As between the different methods the results 
for the 2 years showed ^^surprisingly little difierenee. * ft 

ax>pears that siibsoiling the seed furrow did not improve the crop, and 
that deep culture and imperfect tillage did not materially affect it. It 
should be explained, however, that our ‘ordinary cultivation,’ that is 
the cultivation given to all the other plats, was much more thorough than 
the tillage given on the average farm.” It is believed that the advan- 
tages of thorough cultivation would have been more apparent on heavy 
soils than on the light soils used. 

(6) Varieties of corn. — ^Tests at the Columbia farm of 9 varieties of 
com. 

(7) Rotations for corn. — ^Tabulated dattx on the yields in 1881) of Ihe 
series of rotations tor corn commenced in 1888. “ Up to this time pro- 
tective and gTeen crops [oats and peas] grown along with the (‘orn have 
not materially affected the yield one way or another.” 

Ejperments with cotton (pp. 298-342). — “The experiments with cotton 
may be classified as follows: Tests of varieties, fertilizers in general, 
nitrogenous manures, phosi)hatie manures, polassic manures, <*omposts, 
methods of applying manures, time for applying nitrak^ of soda, wuxh^s 
of planting, topping, and rotations. * ^ * Amounts of pol ash, ])hos- 
phoric acid, and nitrogen found by analysis in a cro]) yielding 300 pounds 
of lint per acre were applied, except where otherwise mentioned. Tliese 
are called the full amounts or doses.” 

The season of 1889 is said to have been very unfavorable for cotton 
in many parts of the State. 

(1) Tests of varieties . — ^The results are given of tests of 15 varieties 
of cotton at Spartanburg, 47 at Columbia, and 18 at Darlington in 1889; 
the averages of 8 varieties tested at all three farms for 2 years; an<l 
the aveiuges for varieties tested for several years at the Columbia farm 
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as follows: 41 varieties for 2 years, 37 for 3 years, 25 for 4 years, 13 for 6 
years, and 7 for 7 years. 

“The old Eio Grande (under the names of Texas Wood, Petertin, 
Crosland, etc.) is certainly entitled, from the results of our numerous 
tests, to the position of honor.” 

(2) Fertilizers on cotton . — ^The teats commenced in 1888 at each of the 
tlirec farm.s were continued without change in 1889. Although the crop 
of 1889 was in general unsatisfactory, the indications of the 2-ycai‘s’ 
trial were that — 

Marl aud copperas produced uo effect upon the crop; separate applications of 
potash, phoaplioric at id, and nitrogen were equally valueless; their combinations 
produced marked eifects; phosphoric acid and nitrogen played the most impoitant 
parts; potash was of relatively loss value than the other two; ex:<*essive applications 
of one or all thrive ga\e no adequate returns; the proportions iudicat<*d by analysis 
were not the correct ones; probably one half potash, one phosphotic acid, and 
one half nitrogen would he nearer approximations to the requirements of th(‘ }>laiit. 
There is loasoii to believe, however, that the potash might be i educed to one third, 
and the phosphoric acid and nitrogen, respectively, increased to one and one half 
and two thirds with advantage* 

(3) Hpeeial nitrogen, pliospJiorie acid, and potash experiments , — ^These 
exiierinieiits were in all respects similar to tlie correspoiuliii^’ series 
witli corn meutiouod above, and were in continuation of experiments in 
3888* The data are folly tabulated for each farm, together with the 
averages for the 2 years* The following summary of the results is by 
the author: 

[Nitrogen.] (1) Stable manure gave the best average for the 2 years at each of 
the three farms. The double dose [12 tons per aero] iucreas(»d the crop, as com- 
pared with the full dose, by firom 75 to 100 pounds lint per acre. At Spaitanhurg 
and Darlington the mixture of stable manure and nitrate of soda gave as good 
results as the equivalent amount of stable manure, and as good a combined average 
for the three farms. 

(2) The differences between the combined averages of the other kinds (nitrate of 
soda, diiod blood, cotton-seed meal, and cotton seed whole or groimd) were com- 
paratively slight. The dried blood gave rather the best average. 

(3) Heavy doses of nitrogen were iu»i reciuired by cotton. In nearly every case 
the half dose gave as good results as the full. 

(4) The point of most importance to ouv farnu‘rs is the reniarkahly close agreement 
in the combined averages of cotton-seed meal, whole cotton Ht»ed, and ground cotton 
seed. * » SevcMi Inmdred and foxt> -live pounds of the cotton seed meal wore 
fully equal in fertiUzing value to 2,080 pounds of cottonseed (whether whole or 
ground), that is to say, 1 pound of the meal was equal to 2.79 pounds of seed [the 
same proportion as was found in the com experiments]. 

[Phofex»horio a<‘i(l,] The sux>eriority of the acid idiosphate is clearly shown through- 
out. Its average for the 2 years at each farm largely exceeded those of the other 
three kinds. Keduced phosphate gave the next best averages. The slag and floats 
gave very nearly the same returns. The half doses proved inferior to the foil. 

[Potash.] The agreement in fho average results Of both the full and half doses of 
the three potassie manures is remarkably close. They abundantly oonflrm those of 
the similnr tests with corn. One source of potash is as good as another and the 
farnuM'N choice must ho detenuined by the price of the potash in each and the freight 
charges. As a gtmeral rule kaiuifc would be preferred for the above reasons. 
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(4) Composts on cotton. — This is n trial at tho Colmnbia farm of the 
eijsrht composts tested in 1888. All of the eoini)osts gave ns {jood restilts 
as the complete fertilizer biii>plying the theoretical amounts of ingre- 
dients. 

(6) Modes of applying fertilisers for cotton. — ^These oxporiiuents were 
to compare the effects of applying fertilizers broadeast and in the 
hill. As in the previous year, tertilizors containing tho full and one 
half the theoretical amounts of ingredients were a])plied broad<‘ast and 
in the hill, the same amount per acre being used in ^tlier case. 

“From all the results of the above tests itwonld ai>pejvr to follow 
that where heavy amounts of fertilizers are used one mofle of ai)plication 
answers just as well as the other, but that moderate amounts can be 
applied more effectively in the diilL When applied by hand the cost 
‘Of each method is the same.* 

(6) Time for applying nitrate of soda. — ^Ex]>eriments were begiin in 
1889 at the Colnndua and ParUngton farms to secure data as to tlie best 
time for applying nitrate of soda — ^whether at time (»f planting .or in 
top-dressings during the gromng season. Using the full theoretical 
amounts of nitrogen (as nitiate of soda;, pliosplioin* acid, and potash in 
all cases^tho nitrogen was apidied in one case half at time of planting 
and half later, and in another case in two to]> dri'ssings about .‘1 wei'ks 
aiiart The hind selected at Dailingtonproied so uneven “asto^itiat<‘ 
the results.” The results at Oolniubhi indicated “a slight differenee in 
favor of applying all the nitrate of soda in top-dressings upon the grow- 
ing crops.” 

(7) Different proportions of nitrogen, phosphoric acid, and potash for 
cotton. — ^The results are tabulatwl for exiieriments mad<‘ in 1885) at the 
Columbia and Darlington thvms with aview to asiu'rtalniiig the i»ropor 
tion of nitrogen, phosjdiorie acid, and potash iiujiiired h.vtli(‘ cotton 
crop. The season was so unfavorable at (’oliimbia and tin* land so 
uneven at Darlington that the results furnished no reliabh* iudieutions. 

(8) Modes of planting cotton. — A continuation of the eom]tai'ison of 
cheeking and drilling com lueneod in 1888. Tabh's show the a\('rag« 
results of twelve tests, two at each of ihe three farms for it years, 
“The close agreement in the returns of tho cheeked and drilled iihits is 
remarkable. It aiipears that either mode of planting may he indifl'er- 
•eutly employed, and that the disiance within the limits tested matters 
little. Oiu tests, however, cover a period of only 2 yeara, one of which 
was very nntiivorable for cotton.” 

(9) Topping eoftOTi.— Tests at two farms in 1888 and 1880, in which 
the cotton on one plat was topped and that on another was not topped, 
indicated that “topping produced no beneficial effects and involved an 
unnecessary outlay.” 

(10) Dotations of cotton. — ^Tabulated data arc given on tlio yii'hls of 
corton in 1889 under each of the tdeven systems inangnratod the year 
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previons. Wliile “it is of coitrse too early as yet to expect results,’^ 
attention is calletl to tlie follo\\ing points: 

(1) Thns far praa along witli the cotton, oats sowed among the cotton plants in the 
£tll and turned under in the sprmg, and the return of the [cotton] seed of the pre- 
ceding year alone oi in connection with the pea or oat crop, have heen of bat slight 
benefit to the cotton. 

(2; The dideieitce between the eflhets of peas and oats is slight. 

(3) As remarked under the head of the rotations for com, the pea and oat crops 
were oertamly giown v itliont injury to the cotton crop of the same year. 

MheeUaneoiis &roj>s (pp. 342-344). — ^Tliis indndes brief remarks on 
tobacco, sorgbnm, sugar cane, ajid soja beans raised at tbe station, and 
a statement of tbe yields and in some cases of tbe estimated financial 
results. 

Repobt op Teeasubeu, I. H. Means (p. 345).— An exhibit of tbe 
receipts and expenditures of tbe station for tbe fiscal year ending June 
30, 1889. 

Tennessee Station, Bulletin VoL IV, ITo. 3, July, 1891 (pp. 22). 

The IIetebopteea op Tennessee, H. B. Summers (pp. 7tf-96, 
plate 1, figs. 12). — ^Tliis includes an illustrated account of tbe terms 
used in describing insects, a key to the femilies of ffeterojptera, and 
classified accounts of insects of this order which are found in Ten- 
nessee, together with suggestions as to remedies for these insects, and 
a description of spraying appaa’atas. 

Texas Station, Bnlletin Ho. 17, August, 1891 (pp 16). 

General information regarding the station, G. W. Curtis, 
M. S. A. (pp. 109-122).— The acts of Congress and of the State legis- 
lature under which the station was established, a brief account of tlie 
organization of the station, with lists of ofideors, a summary of the 
results of experiments, an outline of the work in progress, an inventory 
of station ifropfuty, and a financial statement for each year during 
which the station has been in operation. 



iBSTMCTS OF PCBIICATIONS OF THE UNITED STATES DEPARTMENT OF 

AGBJCOITURE. 


Divisioisr or statistics. 

Eepoet No. S9 (new rtERiEB), OOTOBEE, 1891 (pp. 521^90),— This 
includes articles on the yield per acre of wheat, rye, barley, and oats 5 
the condition of corn, potatoes, buckwheat, and tobacco October 1; the 
crop of flaxseed in 1891 ,• the wine industry of Napa County, Oaliforuiii,* 
forei^i tariffs on agricultural products 5 tarifls under reciprocity 
treaties 5 agriculture in Bolivia aiid Japan: European crop report for 
October} and transportation ratevsfor October. 

Flaxseed. — ^A. &i>ecial investigation, undertaken foi tlie puri>ose of ascertaining the 
production of flaxbeed this year^ shows that there has been a Lu*ge increase in tho 
area devoted to this crop durini> the last 2 years, the iucremont being entirely 
west of the Mississippi Eiver, and confined mainly to the States of Minnesota, Iowa, 
Kansas, Nebraska, and the Dakotas. The acreage for 1891 is estimated at 1,927,293 
acres, and the product of seed 15, 155,272 bashuls. The season was mainly favorable 
and the average yield largo. * * * 

The enlargement is in those districts having the larger proportion of new lands. 
* * * Flax has been found the best crop for iirst cultivation on sod land, assisting 
in getting the soil into goodtiltli for other crops, bosidesheing a money crop. * ^ * 
Another potent reason, however, for the heavy enlargement during the past 2 
years is the fact that thei’e has heen a steady demand for flaxseed at prices which 
have paid fox its cultivation better than the returns from wheat growing. » » * 
An increased acreage based upon such reasons can not be ])ermanent, and already, 
with lower offerings on the farm for the seed, there are iudicaiions that some ])orti(m 
of the area will be abandoned next year. 

Under present conditions tho crop is grown almost entirely for seed, the IUut not 
being made use of to any great extent. * * As many I'orrc^spondenta d<M*hu<^, 
flax growing for the seed alone docs not pay except as a first crop. The future of 
the industry depends upon the utilization of the fiber as well aa of the seed. 'rh<‘rt^ 
are indications in some sections of the Northwest, especially in Minnesota, of popular 
interest in the question of establishing a fiber industry ; and in fact this intcirest has 
heen a factor in the increase in the area given to flax in that State. 


DIVISION 01 ENTOMOLOGY. 

Insect Life, Vol. IV, Xos. 1 and 2, October, 1801 (pi). 80, Bg. 
1). — ^This doxxble number oonsista for the most pai't of the proemliugrt 
of the Association of Economic Entomologists held at WiiMhiiigton, 
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D. 0., August 17 aud 18, 1891. The Piesidonfs inaugural address was 
deliveml by J. Fletcher of Oauada. The following papei’s wore read: 
Destructive Locusts of North America, together with Notes on the 
Occurrences in 1891, by L. Bruner of Nebras^; Chilo sacoAaraKsin New 
Mexico, The "VVlute Giub of Allorhma, and Miscellaneous Notes, by (J. 
n. T. Townseud of Now Mexico; Notes on Blachbeiry Borers aud Gall 
Makers, and The Squash Borer (ifeh'Wia cMCMrhrt<c) and Remedies there- 
for, by J. B. Smith of New Jersey; Notes on the Cotton Cutworm 
{Agroiis annexa), and A Nematode Leaf Disease {Aphelenehus sp.), by 
G, F. Atkinson of Alabama; Kerosene Emulsion and Pyrethrum, by 
C. V. Riley of the U. S. Department of Agriculture; Work of the Sejjr 
son in Mississiirpi, by H. B. Weed of Mississippi; Note on the Horn 
Fly (HamatoUa s&rata) in OMo, byD. S. Kellicott, of Ohio; Noh's 
of the Season, by E. A. Ormerod of England; Notes on the Rt'ceiit 
Outbreak of IHssosteira loiigipminis, by E. A. Popruioe of Kansas; 
Notes on aCorn Crambid (Grambvs mliginosillm), by M. 11. Beck’uith 
of Delaware; Notes of tire Year in New Jersey, by J. B. Smith of New 
Jersey; Government Work and the Patent Office, by C. V. Riley of the 
U. S. Department of Agriculture; A Note on Par asites, by L. O. Howard 
of the H. S. Department of Agricrrltm-e; Repoiii of a Trip to Kansas to 
Investigate Reported Damages from Grasshoppers, by If. Osborn, of 
Iowa; The Clover SeedCater'pillar(Gr«pAoKtArt i»ter.vff«etrt»rt,Clom.),by 
11. Osborn and H. A. Gossard of Iowa; Standard Fittings for Spraying 
Machinery, by W. B. Alwood of Virginia; Entomological Work iir Cen- 
tral Park, by B.B. Southwiek of New York; Some Historic Notes, by A. 
J. Cook of Miohigan; Air Experiment with Kerosene Eimrlsions, by IL 
Osborn of Iowa; A Note on Silk Crdtirre, by P. Wallace of California; 
Notes on a few Borers, by G. C. Davis of Michigan ; The Poplar Goni- 
octona {Qomoetem pallida, Linn.), by A. J. Cook of Michigan; Notes 
of the Season from South Dakota, by J. M. Aldrich of South Dakota; 
A Note on Remedies for tho Horn Fly, by W. B. Alwood of Virginia; The 
Chinch Bug Disease and other' Notes, by F. H. Snow of Kansas. 

Binsioir OF YEaETABIE PATH0I0Q7. 

JOtTBNAX. OP MTOOLOGT, VOL. VII, NO. 1, SmP'MMBEB 10, 1891 
(pp. 63, plates 10). — ^This number inclttdos ariiclcs on S weot Potato Black 
Rot {O&ratooysUs fmhriata, E. and Hals.), by B. 1). llalstod aud D. G. 
Fairchild; Experiments in tire Treatment of I’laut Diseases, part m, by 
B. T. Galloway; Diseases of the Orange in Florida, by L. M. Under- 
wood; Peach Blight (Momliafructlgena, PerBoou),by E. F. Smith; the 
improved Japy Knapsack Sprayer, by B. T. GaUoway; Notes on some 
Hredinese of the United States, by P. Dietel; Now Species of Uredi- 
ne» {Fmtmia hemiaonioB, JBdMtm oMeniavManum, and M. makag- 
tri), by J. B. Ellis and S. M. Tracy; A New Pine Leaf Bust {Oohospo- 
ritm .pint), by B. T. Galloway; Observations on New Species of Fungi 
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from K’ortli aaitl South Amorica — Fucc^ia heterogmea, Uredo gossypU, 
Doassamia goasgpii, Ferom^ra gmoUM ; Review of Recent Litera- 
tnxe — Untersuokungm am dem Beaammtgebiete der MyJcohgk, Soft ix, 
Miiiistor (Dr. Otear Brefeld); Onttogamia Agraria, Raples (Dr. O. 
OomeH); JDerfalsohe Mahltm, aeim Wesen wad seme Zurich 

(J. Morgeutt^ler); Index to IfTorth American MycologicaJ literature 
(continued), by D. Q-. Faiiohild. 

OmOE OE IRBIGATIOH IN^ITJIBT. 

PEOGBBSS BEPOEI on IBBIGATION IN riOS UNITED STATES (l)p. 
337, plates 6).— This iudndes articles on IiTigation in the United Sbites, 
by R. J. Hinton; Artesian and Underflow Investigation, by R. Hay 
and by J. W. Gregory; Progress of Irrigation in Montana, Idaho, esist. 
em ’Washington, and Oregon in 1890, by J. W. Nimino, jr.; IiTigation 
Statistics and Progress in Colorado for 1890, by L. G. Oari^euter; 
Artesian Water in ITevada, by 0. W. Irish; Phreatic Waters in Nvc 
County, Hevada, by G. Nichols; Imbibition of Rocks, by R. T. Hill; 
The Cultivation of the Raisin Gnipe of California by Irrigation, (sou- 
densed from a recent publication by G. Eisen; Irrigation in Australia, 
by R. J. Hinton; and Alkali Soils and Waters in Califbniia, condensed 
from repoi'ts by E. W. Hilgard. A large amount of information is given 
reganliiig the history, present condition, methods, and legal relations of 
irrigation in the United States. 

LandH under ditch in the arid and nemiarid reyion. 


Uiidor ditch. 


Acrrg, 
520, 21H) 

3,204,000 
2,813,273 
715, 500 

500.000 

080.000 

50.000 

142.000 
638,455 

75.000 

100.000 


200,000 

700,000 

1,046,870 

75,000 


12,764,304 


1800. 


Acrfg. 
043, i50 

1. 044.000 

1.004.000 
1,181,500 

800,010 

1.100.000 

65.000 

150.000 
677,315 

100.000 
100,000 

2,000 

340.000 
700, 0(M) 

1, 046,876 

150.000 


16,064,160 


ITiwler 

cultivation, 

1800. 


Acres, 

310, 100 

2.444.000 

1.585. 000 

327. 000 

100.000 

400.000 

10,000 

75.000 

450.000 

45.000 

20. 000 

2,000 

160,000 

413.000 

176.000 

60,000 


',576,100 


Arisnna’*..* 

CJiUftirnia 

Colorado 

l^laho 

Kansab (wcHtern) 

Montana. 

NobniBlunwQatiern) 

ITovnda 

ITowMoxho 

Oregtm (oiwtoin) 

Sooth Dulvotft (Blneh Hills} 
SlBewheroiu tlio Dakutati.. 

Texas 

Utah 

■Wyoming 

Wyoming (oaslorn) 


Total.. 


*In Arizona for 1890 two estimates w<'re sent in, one of 587,460 acres nndor ditch and 205,200 culti- 
vated acres, by the Acting Grovemor; the other, 6i19,440 acres under dit<‘h and 325,000 cultivated, by 
Government officers. Theffignies above are the mean of the two estimates. 


It may safely be assumed that there are very many small irrigated areas scattered 
throughout the arid region which are not included dn these estimates. Tliero are 
also larger areas, not many in number, perhaps, in whidh dhe use of water for irri- 
gating natural and cultivated grasses is of CjansideraMe.l[uj>oi1iaince, Ko estunate is 
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atteini?>to(l of the small irrigations of house gar<liens, lawns, aii<l fruit trees wliicb 
l>revail in every city, town, and village west of the ninety-seventh merldlttAa. Alto- 
gether it will not he unreasonahle to suppose that the area actually cuWVated in*- 
1890 reaches at least 8,000,000 acres. 


SstimaM areas of arid lands redain^iblv by irrigation. 


rolitic.»l divisions. 


Califoinia 

Colorado 

I)akotah,a!foith and Sinith 

Nevada 

Arizona 

Montana 

liliiliu 

New Mexico 

Utah 


liC<*laimablo 
b,\ 1! ri|>atiou. 


Jem. 

25.000. 000 
20,(KK),000 

33.000. 000 
7,000,000 

12.000. 000 

30. 000. 000 
10, (»00, 000 
It, 000, 000 

10. 000. 000 


Political (li\ isions. 

Bcclaimjiblo 
by irrijriitiun. 

‘W\ oiiihijc 

12,000,000 

2,000,000 

20,000,000 

20,000,000 

30,000,000 

J^iiblic laud Nt rij) 

ToXfiM, of !)70 

Oregon and SVa»hiuj>t(>n, oast of 
( 'ascude Hiiutfo 

Kansiiti, Nebriisktt, Oklahoiiin, and 
Indian Territory, Most of 97'^ j 

Total 

245,000,000 



Artesian and underflow investigation in I^Tebraska and 
Kansas, E. S. Nettleton (i>j>. 14, maps and tables lii). — report on 
investigiitionH iu N^ovember and Deeciiiber, 1890, in the valleys of the 
Platte and Ai^kausas Elvers. The author states that in Kansas and 
Nebraska — 

The necessity for irrigation is growing less and the line separating the humid ih)m 
the semiarid regions is moving westward. This movement is, however, growing 
slower and slower with each degree covered, and the i>oint where it will stop will 
somewhere he reaehe<L * " * The differenee in the final outcome of irrigation 
development in KunsaB and Nohraska and that in Colorado will lie that irrigation 
in Kansas and Nebraska will he condned to disconnected and smaller irrigation 
districts and the more general utilization of the underground waters, and doubtless 
a much smaller percentage of land cultivated by aid of irrigation. 

The various methods of irrigation available to a greater or less extent 
for this region are as follows: 

(1) The use of suhterranejin water obtained by open snbflow ditches. 

(2) The nse of subterranean waters niiscd a few fet^t by me<*haiiical means. 

'(3) The use of subterranean waters raised from the onlinary farm wells by wind- 
mills. 

(4) The use of the small perennial flow of the streauis on the plains. 

(5) The storage and immediate use of storm waters. 

(6) Thfl use of the flow of artesian wells. 


WBATHEE BXTEEATr. 

Spboial Ebpobt po?srl891, M. W. Fabringiton (pp. 26).— This 
imclades geoi^al statemeaitsr<^i<i1jiigthe.reorgainzataoR of theBurean 
after its'transfer to this I>epartmwt;JuIyil,rl891, jiud aceounts of the 
operations of the different hranohes ofttlMjiBiweiwi. Local forecast 
officials” have been appointed at the' larger oi1ses,\Who a>re itx> stad^ 
especially the climatology and tojmgrapliy of thCir respective sections, 
as Trdl as ■the relation of the weather to the growth of crops. 'These 
observers are permitted to predict tijus .weather for more .than A d|y 
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in advance. ISie mmber of plaices where weather maps are iasncd has 
been increased to over 60 and the distribution of the maps hiih been 
enlarged, especially in agricultural conununities. The cotton region 
reports are now sent to the State weather service headquarters, as wdl 
as to the Weather Bureau centers, and telegraphic iiifonnation of the 
first killing frost at every cotton region station will hereafter be 
included in these reports. A similar service is contemplated for the 
sugar region. An exhibition showing the working of a Weather Bru’i'siu 
station was recently made at a fair at Albany, N'ew York, and it is 
intended to make these displays at other places. The method of i>repa r- 
ing and distributing the weather forecast is described in outline. States 
and Territorial weather services have been organized since July 1 in 
11 States and Territories, making 39 such services now in oi>eration. 
More than 100 new voluntary meteorological stations have been estab- 
lished. The number of weather signal display stations has been 
increased from 630 to over 1,200. An index of meteorological observa- 
tions in the United States is being prepared for distribution to tlie 
principal stations of the Bureau with a view to giving gicater publiciiy 
to the data in the records of the office. There ai-e at picsent about 
2,200 voluntary obsciwers in tlie United States, an incicase of about 
400 in 3 months. A liberal policy in providing these obseivors with 
instruments and information is recommended. An index to foreign 
meteorological observations is being prepared. Other topics treated in 
the report are the Pacifio Ooast division of the Bureau, river and flo<Hl 
service, telegraph service, the instrument room, monthly weather review, 
bibliography of meteorology, international conference of meteorologists, 
and the relations of the Bureau to the agricultural colleges and experi- 
ment stations. 



ABSTRACTS OF REPORTS OF FOREIGN INVESTIGATIONS. 


Experiments on root tubercles and the fixation of atmospheric 
nitrogen, J. B. Lawes and J. H. Grilbert. — [As stated in the account 
of the meeting of the section for agricultural chemistry of the German 
Association for the advancement of science {AhtheiJungfur AgriJcnltw- 
eJiemie und landwirthschaftlielm VersucJiswesen der OeselUoliaft dent- 
scher NaHirforscher and Aerzte) at Halle, in the Experiment Station 
Eo<*ord, vol. Ill, p.207, a paper was presented by Prof. J. H. Gilbert, LL, 
D., F. E. S., on the results of experiments at Eothamsted on the fixation 
of free nitrogen by plants, with special reference to the o(‘currence and 
functions of root tubercles. The following abstract of his pai)er lias 
been fiirnished by Professor Gilbert:] 

From the results of the experiments of Boussinganlt and also of 
those made at Eothamsted under conditions of sterilization and 
inclosure more than 30 years ago, Six J. B. Lawes and J. JET. Gillxxt 
had always concluded that at any rate our agrhuiltural plants did not 
assimilate free nitrogen. They had also abundant evidence that the 
PapiliomiceJB us well as other plants derived nmeh nitrogen irom the 
combined nitrogen in the soil and subsoil. Still they liad long recog- 
nized that the source of the whole of the nitrogen of the Pupilionacem 
was not explained, that there was in fact missing link.” They were 
ther<dbro prejiar<‘d to recognize the import«ance of the ic^sults regar<ling 
the root tuberch»s and their connection Tvith the assimilation of nitrogen 
by legumes,* first anmiuuced by Professor ITellriegel in 1S8(>, and they 
had hoi>ed to commence experiments on the suliiect in 1887, but they 
liad not been able to do so nntU 1888. These first results showed a 
considerable tbrmation of nodules on the roots, and, coiiicidcuitly, gn^at 
gain of nitrogen in x>hints grown in sand (with the plant ash) when it 
was microbe-He<xle<l with a turbid watery extract of a lieh soil. 

In 1880 and since they made a more extended series of exjicrimcntvS. 
The plants were giown in pots in a glass house. There were four pots 
of each description of plant, one with sterilized sand and the plant 

*A brief review of the history of investigations in this line was given by Professor 
Gilbert, bnt was not deemed by him ef»sential for this abstract, which is intended 
to present only th^ general plan and results of the last Kothamstod investigations, 
with a few typical illnstrations selected from a large number of experiments. J’or 
a review of this subject see Experiment Station Reeord, vol. u, p. 686, and vol, m, 
p.56. 
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ash; two with the same sand and ash, but microbe-seeded with watery 
eitract for some plants from a rich garden soil, for Inpines from a sandy 
soil in which lupines were growing luxuriantly, and for some other 
plants from soil where the particular plant was growing. In all, in 1889 
and subsequently, tliey had grown in this way four descriptions of 
annual plants, namely, peas, beans, vetches, and yellow lupines, and 
four desmptions of longer-lived plants, nam^, white dover, red clover, 
sainfoin, andlucem. Without microbe-seeding there was ndther nodule 
formation nor any gain of nitrogen; but with microbe-seeding there was 
nodule formation, and, ooinddently, considerable gain of nitoogen. 

However, as in this exact quantitative series the plants were not 
tahen up until they were nearly ripe, it is obvious that the roots and 
their nodules could not be examined during growth, but only at the con- 
elusion, when it was to be supposed thatthe contentsofthenodules would 
be to a great extent exhausted. Another series was therefore under- 
taken in which the same four annuals and the same four plants of longer 
life were grown in specially made pots, so arranged that some of the 
plants of each description could be taken up and their roots and nod- 
ules studied at successive periods of growth; the annuals at three 
periods, (1) when active vegetation was well established, (2) when it 
was supposed that the point of maximum accumulation had been 
approximately reached, and (3) when nearly ripe; and the plants of longer 
life at four periods, (1) at the end of the first year; (2) in the second 
year, when active vegetation was reestablished; (3) when the point of 
maximum accumulation had been reached; and (4) when the seed was 
nearly ripe. Each of the eight descriptions of plants was grown in sand 
(with the plant ash) watered with the extract from a rich soil; also in 
a mixture of two parts of rich garden soil and one part of sand. In 
the sand the infection was comparatively local and limited, but some of 
the nodules developed to a groat size on the roots of the weak plajits 
so grown. In the rich soil the infection was much more general over 
the whole area of the ronds; the nodules were imicii more numerous, 
but generally very much smaller. Eventually the nodules were pi<‘ked 
off the roots, counted, weighed, mul the dry substance and the nitro- 
gen in them determined. 

Taking the peas as typical of the annuals and the sainfoin of the 
plants of longer life, the general result was that at the third period of 
growth of the peas in sand the amount of dry matter of the nodnles 
was very much diminished, the percentage of nitrogen in the dry matter 
was very much reduced, and the actual quantity of nitrogen rmnaining 
in the total nodnles was also very much reduced, in fact the nitrogen 
of the nodules was almost exhausted. The peas grown in rich soil, 
however, maintained much more vegetative activity at the conclusion, 
and showed a very great increase in the number of nodnles from the 
flrot to llie tliii'd period, and with this there was also much more dry 
substance and even a greater actual quantity of nitorogen tg totftl 
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nodules at the conclusion. Still, as in the peas grown in sand, the 
percentage of nitrogen in the dry substance of the nodules was very 
nunch reduced at the conclusion. In the Ciise of the plant of longer life — 
the sainfoin — ^there was, both in sand and in soil, very great increase in 
the number of nodules and also in the actual amount of dry substance 
and of nitrogen in them as the growth progi’cssed. The percentage of 
nitr«>gen in the dry substance of the nodules also showed, even in the 
sand, comparatively little reduction, and in soil even an increase. In 
feet, sepai-ate analyses of nodules of diltei'ent character or in diffewuit 
conditions showed tliat wliile some were more or less exhausted and 
contained a low percentage of nitrogen, others contained a lugli ikt- 
ceutage and were doubtless new and active. Thus the results pointed 
to the interesting conclusion that although with the phint of longer life 
tlie earlier-toMiied nodtdes became exhausted, others were constantly 
produced to provide for future growth. 

As to the explanation of the fixation of free nifrogen, the tacts at 
command did not favor the conclusion that under the influence of the 
symbiosis the higher plant itself was eiiahled to fix the free nitrogen of 
the air hy its leaves; nor did the evidence point to the conclusion that 
the nodule bacteria became distributed through the soil and there fixed 
free nitrogen, the compounds of nitrogen so pi-oduced being taken up by 
the higher plant. It seemed more consistent, both with experimental 
results and with general ideas, to suppose that the nodule bacteria 
fixed free nitrogen within the plant, and that the higher plant absorbed 
the nitrogenous compounds produced. In < rther words, tli ere was no evi- 
dence that the chlorophyilous jdant itself fixed fi-ec nitrogen, or that 
the fixation tak<ja place within the soil, but it was more i)rohable that 
the lower organisms fix the free nitrogen. If this should <‘veiitually be 
establi8be<l we have to recognize a now i)ower of living orgatusins — 
that of assimilating an clementiiry substance. l»ut tills would only bo 
an extension of the fact that lower organisms are capable of perfoniiiug 
assimilation work which the higher can not accomplish, while it would 
be a fiuther instance of lower organisms serving the higher. ITinally 
it may here he observed that Loew has suggested that tin* vegetable 
cell with its active protophism, if in an alkaline condition, mightfix free 
nitirogen, with the formation of ammonium nitrate. Without iiassing 
any judgment on this point, it may be stated that it lias frequently been 
found at Rothamsted that the contents of the nodules have a weak 
alkaline reaction when in apparently an active condition, that is while 
still flesh-red and glistening. 

As to the importance of the fixation for agriculture and for vegeta- 
tion generally, there is also much yet to learn. It is obvious that 
difEEarent Papilionaceas, growing under the same external conditions, 
manifisst very different susceptibility to or i>owor to take adva>atag« of 
the symbiosis, andtmder its iufluencemay gain much nitrogen. This is of 
interest firom a scimitific point ef yiew as serving to explain the source of 
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some of the combined nitrogen accumulated through ages on the surface 
of Ihe globe ; and also from a practical point of view, since, especially in 
tropical countries, such plants yield many important food materials, as 
well as other industrial producte. 

Root tubercles and acquisition of nitrogen by legumes — ^inoc- 
ulation experiments in field culture, Hellriegel and Wilfarth. — 

In the account given in tlie present volume of the Ex])eriiuent Station 
Record, j). 207, of the meetings of the section for agiicultiTral chcniistiy 
of the German Association for the advancement of sdenco at Ilalle, in 
September, 1801, mention was made of a somewhat informal report by 
Professor Hellriegel, director of the experiment station at Bemburg, 
on the eontinnation of Ms investigations upon root tuboroles and the 
fixation of atmospheric nitrogen by plants. 

It will be remembered tliat the experiments of ProfesW Hellriegel 
have been made mostly by the method of sand culture, whidi he has 
developed by many years of experimental inquiry, and that although the 
acquisition of large quantities of atmospheric nitrogen hy leguminous 
plants had been demonstrated before irellriegel’s work at Benibnrg on 
this subject was undertaken, yet it was throngli those investigiitions 
that the connection between root tubei'clcs, bacteria, and the fixation 
of nitrogen rvas first found out. Few disi'overies in biological and agri- 
cnltui'al chemistry have brought or pi'oinise to bring such an important 
train of results as this. The development of the subject by various 
experiments hasbeenreeorded from time to time in the Record (vols. i,p. 
194; 11 , p. 68(>, and iii, pp. 50, IIG). Through the emu-tesy of Profi'ssor 
Hellriegel and of Dr. Wilfarth, who lias been associated with him in 
these investigations, the following r^sum^ of their latest results, ]nt'- 
ceded by a brief recapitulation of the earlier work at Bernlmvg, has 
been furnished by the latter gentleman for i)ublieation in the Record: 

Previous investigations had shown (liat while tlic Icgnminons ]>lantH 
can avail th<‘mselves of the free nitrogen of the air, they can do this 
only when certain kinds of Imeteria have entered them and caused the 
prixluetiou of the root tuberdes characteristic of the legumes. Legu- 
minous phints which aa-e cultivated in sterilized media and kept free 
from bacteria during their gi'owth, so as to prevent tiiis symbiosis, and 
which in consequence have no tubercles, do not acquire nitrogen ft-om 
the air. Thus cultivated they behave like the non-legnminons plants, 
which, as expeiiments have repeate<lly shown, can not assimilate free 
nitrogen. 

During the last few years a series of experiments has been going on 
at Bemburg with legumes which have been kept under conditions of 
sterility. These experiments have brought out the fact that the legumes 
tims kept sterile not only fiiiled to fix nitrogen, as just stated, but also 
when they were well supiilied with other food and deprived of nitrogen 
compounds in the medium in wMch they grew, remained in a starved con- 
dition, though they grew wdlwhen nitrogen compounds were supplied. 
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The later experiments have shown still fhrther that the sterilized 
legtuues develop exactly in proportion to the amount of nitrogen fiir- 
iiished in the soil and that if enough nitrogen is thus supplied the 
jdants grow luxuriantly and sliow a perfectly normal development of 
seeds. Of eourae a vei*y abundant supply of nitrogen is nceessaiy. 
Tlie exiwriineuts have shown that it must he applied in a foiiu best 
suited to the plants. It was found that ammonium nitrate is the most 
appropriate form for supplying leguminous plants with niti'Ogen. 'Other 
comimunds, such as calcium niti'ate, do not agree so well with them. 
Lupines fed with the latter compound become sickly and their develop- 
ment is imi)ex‘tect. 

The statements just made refer to plants cultivated in irare sand by 
Ilellriegel’s method. By this method healthy plants and especially a 
normal development of seeds, can be obtained. This is illustmted by 
trials with lupine plants in two pots of equal size, one containing 
natural soil with bacteria, the other sterilized sand. Two plants weie 
grown in each pot. The weights of the ixlants produced (stems, leaves, 
and limit, but not the i-oots) were, (1) in a natural soil with symbicmis, 
41.08 grams of dry substance, of wbicb the seeds were 35.7 iier cent; 
(3) in sterilized sand with ammonium nitrate, 40.70 grams of dry 
substanee, of which 30.7 i)er cent were seeds. 

A number of experiments were made iu pots with natural soil. 
Whenever the soil was not sterilized the leguminous plants had 
tubercles on the roots and a notable acquisition of nitrogen was ibund. 
When they wei>e kept sterile the plants giw only in proimriaon to the 
jutrogen c/xntained in the soil, but when nitrogenous fertilizing mateiial 
was mlded to the sterilized cultui-es, the amount of plant gi'owth 
iucivased in proportion to the amount of nitrogen supplied. The loots 
Imd no tubeivlcs and there was no evidence of acquisition of atmos- 
pheric nitrogen, lu this way the same principle is found to apply to 
culture iu soil containing humus, as in pure sand. The view of Pi'aiik, 
who claims especial effects in humus soils, is thus refutt^d. 

Besides these pot experiments a scries of Held trials were mswle with 
lupine and semidellato study the effects of inoculating with bacteria. 

The eximrimeuts at Beriiburg bring out tbe fiwt (which lias beeu 
confirmed by other observations, e. g., those of STobbe, described iu tlie 
Itt-eseut number of the Rec'ord, i>age 336) that diftbmit leguminous 
plants do not avail thmuselves of the same kind of bacteria, but rather 
.that a given species may require a special form for the symbiosis by 
which the &ee uitrogeu is fixed. O^us, for instance, the root tubercle 
bacteria of peas do not produce tubercles in lupines and serradella, 
and therefore do not enable them to acquire nitrogen from the air. 
Row these diff’ereiit forms of bacteria are not found in all arable soils. 
Thus the cultivated soils in the vicinity of Bernbnrg contain an abund- 
ance of pea bacteria, but none or very few of tlie lupine bacteria, because 
lupines have never been cultivated in this region. On the otbei* Tiand, 
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in regions where the cultivation of these i)lants has been carried, on for 
many years the soil is full of lupine bacteria. 

In such a region a quantity of surface soil was procured firom a field 
where lupines had been raised, earned to Bemburg, and used for 
inoeulati*«i in the field trials. For these latter a number of nar- 
row strips of tlie expeiiineutul fitdds of the station, were* ])Iant(‘(l wiih 
yellow, blue, and wMte lupines. On some of thesti strips the lupine 
soil was applied in different quantities and plowed under to diileri'iifc 
deptlis, while other strips reeeived none of the lupine soil. The quan- 
tities of inoculating soil used on the diftbreut strips were 10, 26, 50, 100, 
and 200 Centner per hectare, or from 446 to 8,925 pounds avoiwlnpois 
per acre. Similar esperiments were made with serradeUa. 

The field was in pretty fair condition as to manuring, so that even 
the plants which were not inoculated could develop tolerably well by 
feeding on the niti-ogen of the soil. Nevertheless the effect of the 
hioculatiou was plainly manitfest on all the strips. At the time of 
blooming all plants which had been treated with lupine soil were easily 
distinguishable to the eye, even at a distance, by their greener color 
and better development. The differences in the plants with the differ- 
ent quantities of in<»enlatiug soil w'erelikemsc plainly visible, the eftbet* 
ineivasing with the amount applied; indeed with the largest (inantity 
the effect was execssiv'e, so that in some places the plants lodged. The 
iuocnlation was equivalent in effect to the addition of iiitTOgenous 
manure. 

In order to compare the plants, and especially the roots, pieces 1 
squai’e meter in size were dug out of the dififereut strips. Here again 
the effect of the inoculating soil was plain. In strips without inocula- 
tion there were some plants, especially among the yellow lupines, which 
had root tubercles, but the tubercles were generally on the brunch 
roots and not veiy well developed. The inoe.uhited iihiuts, however, 
had large, healthy tuberedes on the main roots, and the number of 
tnbew'les increased with the inei'case in the quantity of soil uswl for 
inocHilation. Upon the strips which had not IXHm iuociilahvl from JW to 
106 ]>er cent of tlie plants of the bine and wliltc lu]>ines were found to 
be without tubercles, while on the inoculated strijis from 74 to 100 jier 
cent had tubei-oles, the luimher varying with the amount of inoculat- 
ing soil. There is no doubt that when the quantitative yields of the 
plants axe determined they will show notable increase wi^ the inocu- 
lation. 

Tliese experiments of the last few years, taken siltogether, comidetely 
confinn the propositions set forth as the rosult of tlie eai'lier investiga- 
tions by the station. — [W. O. A.] 

Ezpeiiments in the assimilation of nitrogen by legumjnons 
plants, F. Nobbe, E. Schmid, L. Hiltner, and E. Hotter {Imtdw. 
Vers. Nfatf jip. ,9;i7-3o9 ). — ^The exi>ex‘iiuents here reported were car- 
ried oat during X890 at the expeiimeut station at Tharand, Baxony. 
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At the time the experiments were planned the investigations of 
Frasmowski had not been made public. The plants used were peas, 
ydlow lupine, beans {Pkaseolus vulgaris), common locust {BoJnnia 
p8ewdacacia),}ioneYlo(sast{Gleditschiatriaeanthos),aiail]sbnrBxim{Cytisus 
Labwrnvm), the object being (1) to test the fixation of nitrogen by 
certain papilionaceous trees; (2) to study the effects of using for the 
inoculation of the plants of the difibrent genera, (a) extracts of soils 
in which each of the above-mentioned plants have been previously 
grown, and (t) pure cultures of bacteria prepared firom soil infusions 
and from root tubercles; and (3) to determine whether the same form 
of bacteria is capable of causing the growth of tubercles on leguminous 
plants of different genera, or whether a special form exists for each 
kind of plank with which alone they are capable of living in symbiosis. 

Theexperimentswere earned out in glass vessels of 6.5 liters capacity. 
Each vessel had three openings in the sides, just above the bottom. 
About a quart of pebbles was placed in the bottom of each jar, above 
this a layer of sterilized cotton batting, and then the soil, which was 
likewise covered with a layer of cotton. This ai^tificial soil consisted of 
pure sterilized quartz sand, with 5 per cent by weight of peat* (previ- 
ously treated to extract nifrogen). To this was added half a per cent 
of chemically pure calcium carbonate and a quantity of a nufritive 
solution. The materials were all sterilized before filling in the vessels, 
and each vessel and its contents were afterwards sterilized by heating to 
96° 0. on 3 separate days. Five plants were grown in each vessel. 

The soil infusions were prepared by thoroughly shahiug 60 grams of 
soil with 300 gfams of water and filtering, and were used without delay. 
A bacteriological examination of the various infusions showed that 
those of different origin differed not only with i^egard to the total num- 
ber of bacteria they contained, but also with regard to the propoiiion 
of colonies of the form designated by Beyerinckt as BaeUlus radiei- 
cola. The averages of numerous determinations of the number of bac- 
teria per C.C. in the infusions of difiei'eut soils were as follows: 

Total JBacUl/na 
uuiubcir. ra^kola 

Pea soil infusion 1, 980, 000 78j, 000 

Lupine soil iufuHiou 156, 000 None 

Robinia soil infusion 880, 000 78^ 000 

Gleditsobia soil infusion 840, 000 40, 000 

Latramnm soil infusion 1, 800, 000 148, 000 

The lupine soil had been kept for several months before the infosions 
were made, and had become very dry. Ko BaoiUus ratUoieold 
found, and the bacteria present were all less active than thoaa in the 

* The pest proved nasatia&otoey, as it decomposed, and. iu aU. csicpeilueatA eaoapt 
the first series only half of the above amoont waa used. 

tBot. Zi^., 46 (1888). 
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infusions of the other soils. In preparing the pure cultures of bacteria 
from tubercles the tubercles were ftrst washed with a weak solution 
of coiTOSive sublimate to destroy any germs on the surthce, out open 
with a sterilized knife, and a snuill amount of the tissue tiiken out with 
a idatinuin wii'e. At first only young tubercles were used, but later full- 
grown ones were employed with e(pially good ivsults. In the inocula- 
tion the soil immediately suwoundiug each jfiant received 7 c. c. of the 
deco(‘tion. 

Mrst series of ej^eriments . — ^In this series, peas, Eobiuia, labnmuiu, 
and Gleditschia were used. The plants of each genus were grown in 
sterilized soil, being inoculated in sepai'ate eases with soil infusions of 
lupine, peas, Gleditschia, Bobinia, and laburnum soils, and with pui“e 
cultures of bacteria from pea and from liobinia tubercles, and in steril- 
ized soil with a dressing of calcium nitrate or auimouium sulphate, or 
without the addition of nitrogen. 

The results of this series of experiments show, as suggested by Hell- 
riegel, that the extracts of different soils are quite different in tlieir 
action on different leguminous plants, and the authors believe that these 
differences can not be accounted tor, as Frank* sngg<'ste<l, by the dif- 
ference iu the nuinher of bacteria pivseut. In tl>e <‘ase of Cih'ditseliia, 
no symptoms of nitrogen starvation Avere noticed foroA(‘r 11 monihs. 
The plants gicAV, although slowly, and luodm'Cd on an aviuuge about 
four times asmueh dry matter as the original seeds coutaiued, audiu some 
cases a noticeable increase of nitrogen. No tubercles were fbnned on 
any of the roots, and no beneficial effects from the inoenlation were per- 
ceptible. 

The labriranm plants did not grow well in the soil mixture nscul and 
were harvested early. The indications were that jdants of this g(*nus 
respond slowly to inoculation. 

The first i>ea plants to respond to the inoculation were tliose inocu- 
lated with pea extracts (either from soil or pure eultunjs), the ehuiige 
in the leaves being percei>tihle 20 days after the inoculation. Tlie 
effects of Rohinia soil extract W'cre felt latest of all; theimre eultui’C 
from Rohinia tuhereles met with an accident. In the ease of Ixtth 
Robinia and peas nearly all the plants iuoenlated produced root tulKU’cles 
and the tubercles were confined almost exclusively to those roots n<‘av the 
sur&ce. The pea plants produced a much larger uumher tlmii the 
Robinia. Hie roots of a single pea plant (inoculated with (lloditschia 
soil infusion) produced 4,672 noimal tubercles. 

The effects of the inoculation of Robinia were observed first where 
pure cultures from Robinia tubercles had been used (20 days after 
the inoculation) and 10 days later where Robinia soil infusion had 
been nsed. The eftbets where laburnum soil iuftxsioii was used wore 
noticed about the same time, and where Gleditschia soil infusion was 
nsed about 10 days later, or 20 days after the Itobiuia soil iufusiou. 

• Laudw. Jalirb., 19 (1890), p. CIS. 
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The inftisioiis of lupine and pea soils aud the pure cultures firojn pea 
tubercles showed no beneficial action up to the dose of the experi- 
ment. It was found exceedingly difficult, although not altogether 
impossible, to cultivate Bubinia in sterilized soil, under the piwautions 
mentioned above, without the Ibrmatdon of tubercles. Plants inocu- 
lated after they had passed a certain stage, although they produced 
tubercles, failed to recover from the starvation period, and the author 
believes they were no longer capable of assimilating nitr'Ogen even 
when the tubercles were present. 

It was noticed where the inoculatiorr of Eobinia was successful that 
in general the amount of dry matter- in-odueed and the per-centage of 
nitrogen in the same were larger than when the plants received a dress- 
ing of nitr-ogeuous fertilizers iirstead. Thus, while tire inocrrlated 
l>lants averaged 3.088 per cent of nitrogen, those manui-ed with nitro- 
gen averaged only 1.312 per cent. 

The results of this series of experiments show, therefore, that in the 
case of ])eas and Eobinia each hind of plants responded most rerulily to 
inocrrlation with extracts of soils in which a similar hind of plants had 
been previously grown, L e. peas to pea soil extrac-t, and Eobinia to 
Eobinia soil extract. On the other band the Eobinia soil extract when 
applied to pea plants was felt latest of all and' the pea soil extract failed 
to prodiu-e anV perceptible effect when ai)plied to Kobinim The authors 
are forced to believe fr-oui those results that the infirsions of diffierent soils 
must contain bacteria which in some manner differ fr'orn each other. They 
believe, however, that the solution of tlie question mrrst come thi-ough 
the study of pure cultures, as only indefinite results can be obtained 
with crude infirsions. 

While the pure cultures from Eobinia tubercles wore effective on 
Eobinia plants, the i»ure cultures from pea tubercles, as well as the 
infiision of i>ea soil, wer-e entirely w ithout effect on Eohinia. Brrt the fact 
that the pure cultures from pea tulieixdes had ahnost no effect on pea 
lilants rendered fijxtlrer trials ue<*easary, although the authors suggest 
that the absence of action in the latter case may have been because tbe 
inoculation came too late for the rapidly growing i>ea itlants. 

8e<sond series of erjierimenfs. — Pesis, lupine, and beaus were usihI, pure 
cultures being (unployed almost exclusively. 

Pea plants were inocrrlated with piuo cidtnres fi-om the tubercles of 
peas, Inpine, and Eobinia, and from extracts of soils in which these 
plants had been grown. The plants inocnlated witli pure cultures fi-om 
either pea soil or tubercles and fixrm lupiue tubercles irroduced root 
tubefToles; the remainder ffiiled to produce any tubercles. Those inow- 
lated with bacteria from peas bore tbe tubercles on tlie roots otf thS 
second order; and those with cultures from lupine tubercles l^ors tulxar- 
des on tire roots of the thir-d ordw, and the tnbearcles were somewhat 
different in appearance from those where pea bacteria weceused. These 
observations on the locality of the tiihereles were verified in a second 
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experiment. The difference between the locality of tlie lupine and pea 
bacteria is believed to be due to a less energetic action of the lupine 
bacteria, and this theory is home out by the growth of the plants in 
geuetal. In repeated trials the pure cultures from Bobiuia soil or tuber- 
cles failed to produce any effect upon the peas. The authors believe that 
there can not be the slightest doubt that the pea and liobinia bacteria are 
different in their physiological action, and that if they do not represent 
different groups or varieties they at leastr-epresentseparatemodiflcations 
with regal'd to the ]»roce8s by which they derive tlieir nourishment. 
Differences were also noticed in the growth of the colonies and the 
microscopical appearance of the bacteria from the two sources, the 
colonies of Eobinia bacteria being somewhat lighter-colored than those of 
the pea bacteria, etc. 

Lnpine plants were treated with ammonium sulphate or inoculated 
with crude infusions of lupine soil (fresh sample) and laburnum 
tubercles, and with pure cultures of bacteria from lupine tubercles and 
soil, iiea tubercles, Gleditschia soil, Eobinia tubercles and soil, and 
laburnum tubercles. One vessel received no nitrogen or inoculation. 
The growth of the plants was weak in all cases. Only those plants which 
were inoculated with bacteria fi'om lupines produced r'oot tubercles, this 
result couflnuing in every way the results previously obtained with 
Eobinia and peas. The (tbservatlou made in the case of Eobinia, that 
the tuliereles were vithont action when formed so late that the leaves 
were no longer in a condition to assimilate and so recover ftem the 
starvation period, was confirmed in the case of lupine. 

The object of the trial with beans {Phaseolt^ vulgaris) was to test 
the truth of the statement made by Frank,* tliat since the seeds them- 
selves contain bacteria, beaus are capable of fonniug tubercles, eveir 
when groAvu in sterilized soil, without inoculation. The ])lants were 
treated with calcium iiitiiite or iuoculaterl with bean soil iuffisioii and 
with pure cultures of bacteria from pea, lupine, and Eobinia soils and 
tubeuies. Two niltures remauied sterile. Only those plants which 
were inoculated with bean soil infusion or with pure cultures of bacteria 
from pea soil or pea tubercles pmlimed tubercles in any considerable 
number. This phint, then, presents no e.\:ceptiou among the papiliona- 
ceous plants witli respect to the formation of tubercles in sterilized soil. 
It was observed that where the plants were inoculated with bean soil 
extimd or with pure cultures of pea tubei-cle bacteiiai, the root tuber- 
cles were on small i-oots of the third order. In most cases a root of 
the fourth order sprang from the tuliercle, and this root often became 
much sh-ongerthan the root of the third order which bore the tubercle. 
It was also found that the roots springing from the tubercles were 
remarkable for the amount of crystals of oxalate of lime which they 
contained. The authors believe tliat the processes which lead to the 
increase of uiti-ogen in the plant take place in the tubei'cles, and that the 

‘JLanclft. Jalirb., 19 (1890). 



841 


materials in tlie roots of tlie fonrtli order wliieli spring from the tubercles 
consist excliiKsively of metabolic i)roducts of the bacteria themselves. 
The question whether the bacteria take up and work over the free 
nifrogen of the air or water directly, or whether the crude nitrogen- 
containing* materials are transmitted to them fr'om the leaves, although 
the latter seems most probable to the authors, is not further dis(*ussed 
by them. 

Other experiments , — ^In order that the conditions might be exactly 
the same tor the difierent kinds of plants, peas, Injune, Eobinia, labur- 
num, and Gleditschia were groA^n together in the same vessel. Four 
vessels, eacli containing one plant of each of the above species, were 
inoculated with pure cultnroh of bacteria from Gleditschia soil, and ironi 
l)ea, Eobinia, and lupine tubercles, respectively; the plants in one glass 
remained sterile. All the idants in the same vessel were treated exactly 
alike. In the case of each vessel that plant did best which was inoculated 
with the bacteria x>eculiar to the tubercles of its own species. Thus, in the 
case of the ino(*ulation with bacteria from pea tubercles, the pea plaut 
far suri>assed all the other plants in that glass in luxuriance of growth; 
M^here Eobinia tubercle bacteria were used the Eobinia did better than 
any other idant, etc. 

The fa<^t that in most cases the root tubercles occurred at a dei>th 
equivalent to only almut one third of that to which the roots extemled, 
seemed to indicate that the spontaneous diffusion of the bacteihi in the 
soil takes x>la<*e slowly. This wwld seem to explain the fact that there 
was no beneht from late inoculation. To test this point the following 
experiments were made; Six pea phuits were phiced in each of two 
st(*rili7.ed vessels containing steriliised soil; one vessel contained no 
nitrogen and the other contained nitrogen in the form of calcium nitrate. 
One plant in each vessel was inoculated June 18 with 7 c, e. of extuict 
of pea tubercl<*s, dii*ectly on the upper portion of tlrn root, by means of 
a pipette. At the time of the inoculation the jdaiits in the nitrogen- 
free soil wei'e Just beginning to show signs of starvation. The inocu- 
lated plant b(*gau shortly to show uninisiakahle evidenee of recovery. 
On tln^ !i8th of August the iiUKUilateil plaut in the nitiogen-free soil 
was about twice as tall and contained nearly twice as many leaves 
as either of the other live plants. The effect of the imuuilation in 
the vess<d containing nitrogen, while levss striking, was appaieni. 
The imlications are that the ability of these bacteria to diffuse in the 
soil spontaneously is (piite limited. In this trial as well as in the tirst 
series of i^vperiments, it was noticed that the pea plants which Avero 
<leveloped by the aid of inoculation either produced no flowers, or in 
case they did, di<l not develop seeds, while those tliat were not inocu- 
lated and those nuinm*ed with nifrogen all blootned and some few 
produ<*ed seeds in spite of their less hixiuiant growth. This is stated as 
being a further indication that the a(‘tion of the bticteria in leganauous 
l>lants em*ourages the vegetable growth at the cost of the development 
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of tlie reproductive organs; and it is suggested that tMs may in many 
cases prove an important practical consideration, as in tlie case of 
leguiiiinons plants grown for fodder. 

Some studies were made with reference to the morphology and nature 
of the root tubercles of tlu^ pea. The ibrm and character of the iila- 
ments and bactoroids were carefully studied, and subseipieutly the 
tubercles produced on the pea under the influence of lupine extracts 
were observed. In the latter case the filaments were just as numer- 
ous and of the same general appeai*ance as where the inoculation was 
with bacteria l^om pea tubercles, and the bacteroids were of tho form 
found to be characteristic for the pea. This leads the authors to assert 
tliat the formation of the filaments and the general appearance of the 
bacteroids is dependent, not upon the kind of bacteria causing them, 
but upon the plant on which they are formed. This would seem to 
support Frank’s theory, that both the filaments and the bacteroids are 
X)roducts of the cell plasm of the plant rather than of the bacteria them- 
selves. However, forms believed to be bacteroids were found, often in 
large numbers, in the pure cultures and espe<*ially in those of lui)ine 
bacteria. This leads the authors to agree with Prazmowski that the 
bacteroids inoceed fi'om the bacteria themselves. They also express 
the belief that the nitrogen which the plant gets by this symbiosis is 
very largely a ])rodnct of the metabolism of the bacteria, and that only 
a relatively small portion is derived through the absoi^ption by the 
plant of tho bacteria or bacteroids. 

Vegetation esperiments in boxes, F. Wohltmann and H. 
SchefELer {Ber. huh d, Lahoratorium u. d. VenuehHinisstaU d. 

laiuhr, Inst d. Univ. EalUj 7 {1887)^ ihuh^ 8 — In the year 1885, 

Dr. Wohltmann began an extensive system of cxi>eriiiieiits in the 
experinieutal garden of the Agilcultural Institute of the ITnlvcrsity 
of Halle, the inirposc of whuli, as expresse<l in the title of his 
descriptive memoh*, was to furnish <‘a contribution to the testing and 
iini>rovement of thc‘ methods of exact experiment for the solution of 
(‘urrent ciuestions regarding the treatment of soils and cultivation 
(»1‘ plants.” < \*i*taiii iinpro^ ements upon Wagner’s method of pot expe- 
rinjeiits as then developcrl were attemjded by Wohltmann, and the 
oi)p(>rtunity was utilized for studying the growth of jdants under the 
acticai of difierent fertilizers in a soil of a type very common in north 
Germany* 

Wagner uses zinc cylinders, which are placed upon small cars so as 
to be convenicutly handled and inn under a cover when n(H*essary tor 
l)rote(*tion from storm or frost. To these cylinders Wohltmann makes 
several obj'eciioiis. of which the cliici* are in substance that since they 
arc ex]>ose(l on al3 sides to air and tlie sun’s rays, thcssoil in them must 
undergo greater changes in temjmrature than in its natural situation; 
that the* surfac^e area is not large cuiough ; that the* d<‘pth is not suflieient 
for normal root development; and Unit the water supply and drainage 
are not normal. To iirovide tho desired surface ai’ca, dc*plh, and bulk 
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of soil, Wohltmann used zinc boxes, 85 cm. long and about 47 cm. wide 
(surface area 0,4 square meter) and 1 meter deep, i. e. about 34 indies 
long, 18^ wide, and 39 deep. The zinc was protected by asi)halt var- 
nish. To secure natural temperature, the boxes were sunk in the earth 
so as to have the soil within and without at the same level, and plants 
of the same species as those grown in the boxes were also grown in the 
soil between them. To facilitate projicr regulation of water supply from 
below, drainage, and collection of drainage water, a perforated zinc tube, 
which was coated inside and outside with awsphalt varnish, was laid on 
the bottom of each box and covered by semicylindrical di*aiu tile. This 
tube passed through the end of the box at the bottom. To the end of 
the tube outside the box was connected a perpendicular glass tube so 
that water could be introduced at will and the height of the water table 
maintained at any desired level and conveniently observed. 

A faucet was atta(‘hed to the tube at a height of 20 cm. from 
the bottom. By this the drainage water was collected in a graduated 
6-liter flask which stood undemieath. The boxcvS wore plac<*d on a 
brick foundation. To provide for getting at the drainage tubes, pas- 
sages a little more than 1 meter deep were made between the rows of 
boxes. The boxes were filled to a depth of 23 cm. from the bot- 
tom with imre quartz sand (which thus served as subsoil), and then to 
within 2 cm. of the top with the soil selected for the experiment. 
Tins was a sandy loam which contained but little humus and had boon 
cropped for 3 years without manure. The soil was taken from the 
field to a depth of 33 (*m,, i. e, so as to im'lude only surfa(*e soil, 
and was sifted and thoroughly mixed, so that it shouhl be of uniform 
character for all the boxes. Investigations were made of fineness (elii- 
triation), water-liohling capacity, and chemical composition of both sand 
and soil. 

Seven kinds of])lants were gnnni, barley, wheat, oats, yellow hipinos, 
blue lupines, i)eas, and beans. The seed was clioseii with a view to its 
s[)eciul fitness tor the experiment and was tested in germination trials. 
The individual seeds were carefully selected, so as to have those of each 
plant as nearly alike as practi<*ablo in api>earau<*e, Aveight, and specific 
gravity. They Avere soavu at distances apart corresponding to those in 
the b(\st field pra<‘tiee. 

The fertilizing materials were furnished in nitiute of soda, sulphate ot 
potasli, and plain superphosifiiate, each singly and all three together. 
To comi>are the etfi^cts of phosi)horic acid in different combinations, 
^‘double superphos])hate” was used in some of the earlier trials, but 
replaced by a mixture of i>laiu superphosphate and potash salt after 
trials of two successive seasons had shoAvn that phosphoric acid had 
but little effect. The quantities of fertilizers Avere made equivalent to 
the largest ordinarily employed, so as to insure generous sui)ply. 

The boxes containing plants were arranged in 7 rows running east 
and west and 11 rows running north and south, In addition to these 
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were 2 in which the soil remained fallow, making fclio total number 79. 
Of the 7 east and west rows, 1 was devoted to each of tlie seven kinds 
of plants. Of 11 north and south rows, 2 wore uumauured, 2 received 
the mixture of the three fertilizing materials, 2 nitrate of soda, 2 sul- 
phate of potash, 2 plain stiperi>hos])hate, andl double sni>er])hosphate 
iTi 1885 and 188G and plain superphosphate with sul])hate of potash in 
1887. EiUih test with each jdant and fertilizer was thus made in 
duidicate, except in the vsingle row last mentioned. The same kind of 
plant was grown in the same box year after year and with the same 
fertilizer, except in the case of the single row referred to. 

To facilitate proper distribution of the pollen of the lupines, a hive 
of bees was kept near the plants. Instead of a cover of wire netting, 
wliich is sometimes used to prevent the ravages of sparrows when the 
seeds are maturing, a Qeier (a kind of small hawk) was kept confined 
by a chain close by, and for a short time strings carrying strips of colored 
pai>er were stretched over the ])lants. No trouble from birds was 
experienced, though the Qeier have in other instances not sutticed to 
frighten the sparrows away. 

The observations on the plants harvested, whicli are reirortcd in 
detail, include weight of whole evo]} and of seed and straw (including 
chaif) separately; the number, length, and weight of stems; weight 
of leaves and of ears or pods from which the seeds had been removed; 
number and weight of ears or pods with seed, and weight of seed i>or 
ear or pod, large and small; averages per plant for total weight, and 
weights of seeds, ears or pods, leaves, and stem separately ; and calculaf <‘d 
yield of seed, straw, and whole crop per hectare. The weights as giv<ui 
refer to air-dry matmlal. Determinations were made of the i)ere(*nt- 
ages of nitrogen, ash, poiassiuin oxide, and p]ios})horus ]>entoxid<i 
in the whole produce and iu the S(‘ed and straw separately, and from 
these are made calculations of the amounts contained in the ]>r<)<l- 
iice i>er experiment and per hectare. No (hderiniaaiions were made 
of the amounts of moisture, so that the figures do not show the actual 
composition of the plants, /, e. of wat(w-free subvsfauce. The sami>l(^s 
analyzed were taken from the box(*s of only 1 of the 2 duplicate vows of 
plants which roc<dved like treatment. Iloiiee while the data for quan- 
tity of air-dry material represent averagi*s of two dupli<*at(* trials, those 
tor chemical composition repr(*scut only one of the trials. 

Barometric ])ressuro, rainfall as shown ])y rain gang<‘, tcmp<M*ature of 
air, and temi>erature of soil at the surface and at <litter<‘nt depths ol‘ I In* 
soil between the boxes, as indicated by thcrinoimdcrs, were obs<‘r\(‘<l 
and recorded during the growing period from April to rt<»i)tcmber. 
Determinations of evaporation of water by the method of II. AVild of 
Bt. Petersburg were attempt<Ml, but found unsatisfa<5toiy and gi^ up. 

For study of the water siippli<Ml to th<‘ soil, (Lebuminations w<*re ma<l<i 
of the amount of water, (1) in the soil at the beginning as found by 
moisture detenninations iu a sample; (2) supplied by rain m measured 
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by the rain gauge; (3) supplied artificially, either by surface -vratering 
or by watering from below, i. e. pouring water into the glass tube; (4) 
removed as di'aiuage water through the tube. The height of the water 
table (ground water), which was occasionally raised by poiuing water 
into the tube, was also noted. By adding the amounts su])plied by 
rain and artificial watering and subtiuietiug fi’oin this sum the amount 
removed by drainage, allowance being made for change in the height 
of the water table, au estimate was made of the amount which eacai)ed 
by evaporation from the surface of the soil andby transpiration throngh 
the plant. To make the estimates accurate, determinations of the 
moisthre at the end as wdl as at the beginning of the exiierimeutal 
period would have been necessary, but such determinations were not 
convenient, and it was thought that the error would not be large 
enough to rob the estimate of value as a general indieatiou of the 
amounts of water which escape from idant and soil under similar condi- 
tions in ordinary field culture. 

In a number of the specimens of drainage water determinations were 
made of the proportions of nitrogen, phosphoric acid, and potash. 

Dr. Wohltmann began the experiments in 1883, repeated them in 

1886, and was then compelled by illness and absence from Germany to 
leave them. They were continued in 1887 by Dr. H. Seheffier. But 
the labor involved was large, and, what was still more serious, leaks 
appeared in a number of the boxes, thus interfering with the studies of 
moisture supply and drainage, and the investigation was therefore 
given up. Tlie boxes of soil have since been tiscd for the study of dis- 
eases of plants, to wliich the exi>erimental work of the institute is 
especially devoted and for which these ari’angemcuts aie well adapted. 
The experiments of 1886 and 1886 were reiwrted by Dr. Wohltmann in 

1887. Those of 1887, with final conclusions, have just been published. 
The whole memoir, which fills some 240 qnaito pages of te\t, is supple- 
mented by numerous and extensive tables of niuneiical details. 

SdsultK of the eseperiments . — ^Tho 6x])eriments with beans and lupines 
were unsuccessful, partly because of diseases for which no a<leqnatc 
remedy was found and partly for reasons which could not be exidaincd. 
The lupines developed very unequally in the duplicate boxes. Dr. 
"Wohltmann attributes this to individual differences in the idants and 
thinks that the lupine can hardly be regarded as a suitable plant for such 
experiments as these (in which relatively few plants are used tbr each 
trial) until means shall have been found, by studies of the seeds or 
otherwise, to secure like plants for all the trials of the experiments. In 
the compilaMon of average results the beans and lupines were left out 
of account. 

Hie experiments with barley, oats, wheat, and peas were in the main 
successful, though in a few instances the plants were iujur-ed by dis- 
eases, Ih several cases, in which the germinating seeds or very young 
plaptg -^gre tbw affected, second sowing was resorted to. The cases in 
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wMch the injury was deemed sufficient to impair the validity of the 
results were very few. 

The total yields in the succesaflil trials, especially where fertilizers 
wore used, were for the most part larger than are usually obtained in 
field practice, even with the best treatment— a circumstance easily 
explained by the natural richness of the soil, the abundant walcr supply 
and manuring, the carelul selection of seed, and thorough cultivation. 

Since the results are of less consequence for the purposes of this 
abstract than the method, they may bo recapitulated very briefly: 

(1) The effect of the phosphates and potash salts upon the total yield, 
the proportions of the different parts, and the chemical composition ot 
the plants, was not especially marked, exceptthat in the experiments wdth 
oats, especially the first season, the total yield was somewhat larger 
with these fertilizers than without them. It was evident that the soil, 
although it had been cropped for several years without manure, con- 
tained a considerable supx>ly of available phosphoric a(*id and potash.* 

(2) With nitrate of soda, however, the total yield of th(‘barl(‘y, oats, 
and wheat was considerably increased, though the ratio of grain to stalk 
was not materially affected. Tlie total jicld of peas, on the other hand, 
was not notably increased, while the ratio of the seed to the total 
weight of the plant was hsss and the x^roportion of stem and leaf was 
greater with the nitrate of soda than without it. The soil supply of 
nitrogen e^idently did not suffice for full growth of the cereals and they 
responded to the nitrogen of the fortilizer. Tlio peas, ]xowev<n*, refiis<'d 
as usual to respond to nitrogen, that is to say, the total prodmjt was not 
increased, though there was a tendency to increase of stem and h‘af and 
decrease of seed. The princiixal effect of the fertilizer seemed to be in 
causing development of the vegetative rather than the rci>rodu(‘live 
organs. 

(3) The incr<‘ase of yield of the cereals with nitrate of soda was most 
marked with th<‘ barley and least with the wheat, as ax>p(‘ars from the 
following tabular statement: 

Held {weight of produce) with 7iiirafc of sotla^ the yield without manure being iakin m tOfk 

A’cerage of three i>easonh. 


Cereal. 

(ii<un 

Sli.nv. 

plant. 

Oat*. 

Uis a 
ir>{j 
16 a. 0 

i:t7 i 
146 a 
157. a 

MS 1 

nt a 





* The necessity of ayoiding excess of a vailaWoplant food in soils in which oxx)enin(*n ts 
on the action of fertilizers are to bo made, is here illustrated. Even soils siipi>ost*d 
to be well “womont” often have large supplies of the very subBtanoes the art ion 
of which in^the fertilizers is to ho tested. In some of tlie Gorman stations a regular 
system is adopted for preparing soils for such experiments by growing plants upon 
them without manure for several suecossive seasons. 
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TliO percontaf!:i\s of pvofoiii Move in g*en<Tal d<M*ul<Hlly in tlio 

plants which had nitrate of soda tliaii in tlioso whh'li \vtM*o (iiiuiaimred. 
E-xcoptions to tliis rule, however, were found with th<‘ <*eveals in lS8(i, 
wlii(*h season Avas Avel., xvliilo in 1885 and J887 it was ]'(dativ<dy dry. 
Theiivei*a»(*^huly rainfall duriiijii* the pfrowing’ months of May, dune, and 
July Avas, iiilSSo, 1.80mm; iiil8tS0,2.00inm; in 1887, l,7;>nnii. The fol- 
lowing* %‘ures .aivethc dillerenecs ibnnd by subtraetinji*: the])ei*eenta^*es 
of protein in the mumnuu*ed plants from those in tlu^ <*oiTespoii<lin^ 
plants treated Avith nitrate of soda. It is to be renu^ndaTed, however, 
that the analyses AA’ere madeof sin^'leandnot of dupli<*atc samples, and 
that the figures in this table, as in the one just pr(‘(*eding, 3*ef(*r to the 
air-dry substaneo. It is not impossible that didermlnations of Aval<*r 
and ealeulations of Aveight and eoinposition of water-fr<*e substanec* 
AA'OTild luiA^e made some ehangcxs in the relative in‘oportions, though it 
seems hardly probable that the tenor of the results wouhl have been 
materially altered. 

Increase (-P) or decremo (— ) in perocuUtgen of protein in produce mill nitrate of soda as 

compared leith no manure^ 


Coronl. 

J8&r). j 

Ilelativelydry | 

]8VJ. 

Rtlativelv wet. 

t8S7. 

Rehilh t*l,\ <li>. 

A^ er,isf<* «f 
thi(( Htsisons. 

Gram, Straw. 

Grain. 

Stra%7. 

Grain. 

Straw. 

Giiiin. 

jStiaw. 

Urnte 

-f-2.6 

+0.6 

+0.2 

-0.1 

+2.0 1 

+ 0.9 

+1.S' HO" 

Wheat 


f-0.8 

-0.4 

+0.7 

.fO.2 1 

+ 1.9 

HIS [1.1 

Oiittt 

+*2.1 

+0.7 

-0.9 

-0.3 

+i.r. 

+0,4 

H 0. s) +0. ;i 

Peas 

+ii.« 

+1.7 

+2.4 

+0.8 

+2.S 

+ 0.4 

+2,7 Hl.t 


(4) The percentage of ash was ai)parently not allecded by the plios- 
phate and potash salt in any of the ]>lants nor hy the nitrogen in tho 
pt^as, but in the cereals it Avas lower with the nitrate of soda than ith- 
out it. 

(5) As regards the relative development of tlie ditiereiit organs, the 
Avater supply seemed to have more influence than the fertiliz<u\s. When 
the rainfall was large the stems and leaves were developed at the 
expense of the seed. 

(0) The amount of Avater which escaped by evaporation irom the soil 
and by transinration through the plants during the groAving season, 
varied gi^eatly with the seasons. From the observed results Dr. Wohlt- 
mann has made comjmtations of what ho regards as normal <iuannties 
in liters per plant and per kilogram of dry substance. These, with I he 
estimated amounts per hectare in ciihic meters for each of the tlmn^si^a- 
sons, are given in tabular form herewith. The quantities are lor the 
periods of vegetation of a little over 3 months. 

11233— STo. 5 G 
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Amounts of water evaporated from soil and plant during the growing season. 



Barley. 

Wheat. 

Oats. 

Peas. 

Pallo’W. 

Bstiniatert normal amonntH— 

Liters. 

Liters. 

Litcn. 

JAten. 

Litas. 


2.0 

1.6 

2.7 

5.6 


Per kilogram of air-dry plant 

250 

_J[0() 

_ 25(1 _ 





Cubic' 

(luhw 

~Cnbie 

” Cutrie 

'Cuhie'^ 

Estimated amount per hwtai e— 

meters. 

meten 

mettrs. \ 

weterjt. 

meters. 

Season ol 1885 

2.463 

2.702 

2.666 ‘ 

2.245 

2.075 

SSea&on of 1886 

3.475 j 

3.625 

3.625 

3.575 

2.800 

&asou of 1887 

2.900 

2.975 

3.050 

2.0U0 

2.775 


The experimental method.— Despite tlie mishaps in these particniar 
expeiiments, Wohltmaim regawls tlie method as having proved itsdf 
fitted for its purpose. 

(1) The chief difficulty was caused hy leaks. The sides of the boxes 
next to the passageways being subject to outwaixl pressure from the 
soil within and not protected by coiTOsponding hiteral outside pressure, 
bulged out and pressed against the upright glass tubes. The joints of 
the latter were thus loosened and in some cases the tubes were broken. 
This and defective stoppers were the causes of the leaks. A simple 
arrangement is proposed for remedpiig these difficulties and providing 
at the same time fbr drawing oft' the drainage water at the bottom 
instead of at a point 110 cm. above the bottom, as was done in these 
experiments. This would also allow better regulation of the height of 
the water table. 

(3) One essential test of the value of the method is the agreement of 
duplicate trials as shown by the amount of produce. In each of the 
three seasons’ experiments four kinds of plants — ^barley, wheat, oats, 
and peas (the trials with beaus and lupines were left out of account in 
the comparison because of Ikilince of a number of plants, as alwve 
stated) — ^were grown, each in 5 duplicate scries with diftbrent fertilizers 
or unmanured. This made for eadhi year 40 single or 30 dui>licate triids. 
In these 60 cases there wei-eS, all with peas the second season, in which 
the plants of one of the duplicates wei'o so defective its to make the 
results unsatisfactory. The agreement of the duidicates in the other 67 
cases was computed by takuig the larger yield of the 3 duplnjatos in 
each case at 100 and the smaller at the corresponding number, an<l 
calling the differenoe between these two numbers the difference of 
duplicates in per cent. This percentage difference of duplicatiC trials 
averaged in 1886, 3.4; in 1880, the moist season, 6.7; in 1887,3.8; and 
in aU the 67 cases of the three seasons together, 4.3 pa* cent. It 
exceeded 6 per cent in 16 cases, of which 8 were in 1886, and exceeded 
10 per cent in 7 cases, of which 5 were in 1886. The dift'erences of ov«c 
6 per cent flid not occur iu the same pairs of boxes in 2 different years 
in more than 2 cases, and in only 1 of these did the differences appear 
in 2 successive years. 

It was thus clear that these dift'erences in yield of duplicates wore not 
due to differences in soil or any other constant fhotor. The inference 
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ifi Hint thoy are to be ascribed to differencos in tlie productive energy 
of the imlividual plants. Here, iu Wohltmann’s judgment, lies tlie 
chief (litticulty in the way of exact cxiierinieutiug with xdants on a 
small s<*ale. Th(‘ iiidividualitj’ of the plants is the one factor which is 
beyond <*()nti*ol. The only way to avoid its distuibiug iiifliieiice is to 
iiKTi^ase tlie number of plants and take tlio average results. It is to 
be not(Hl,*lio\\ever, that the variations irom the ineau of the duplicates, 
whi<*h would be only about one half the above percentages, average 
only ±2 p(‘r cent, that they exceed o per cent in only four cases, and 
that they reach only 7.7 in the worst ease of all. This 3*ange of ])rob- 
able error is not regarded by the author as sufficient to vseriously alfecfc 
the value of experiments for ordinary purposes, and hence in this 
resi)e(*t the method is regavdi'd by him as satisfactory. Koxes of the 
size of those used hylVohltmann, vith O.I-ineter area, have the advantage 
over Wagner’s smaller cylinders that they hold more plants, and thus 
decrease the error due to difference of individuality of i>lants. 

As a means of avoiding the difficulty of disagreement of dui>licates, 
Woliltmaim urges the importance of several paralhd tiials — triplicates 
at least, and more if convenient. Another advantage of the larger 
luuuber is that if the idauts in one box arc injured the experiment is 
not spoiled. 

(l^) Wohltinann elaims as further advaiH ages of the boxes sunk in the 
earth as compared with Wagner’s small cylinders above the surfa(*e of 
the soil, that the conditions are more nearly normal; the observ'atlojis 
of drainage water are valuable; and the time, labor, <*are, and contine- 
ineiit required of the experimenter are not half as large. [The reason 
for the last-named ditterence is that Wagner’s pots have to be weighed 
very often, in the time of rapid growth of the plants on<*e or ev(‘n 
twice a day, iu order to determine the amount of water which must be 
given to ke<q) tlie soil projieny moist, and that the att(»ndant must 
be constantly on hand to put the plants under cover when a storm is 
immineui, while in Wohltmann’s boxes the water siiiiply can be regu- 
lated by keeping tlie water table at the desired level, and no <*onstant 
attention is otherwise re(inh*ed.] On the other hand, Wagner’s plan of 
keejung the jiots on small })latforni cars beside a glass house, into whieli 
they are easily run, gives wry valnahlo protection against frost ami 
storms, e. //., severe vain or hail, which may sometimes ruin a wliolc 
season’s work. 

(4) While Woliltmaim recognizes the incompleteness ol* our ])resent 
methods for ])liysi<*al and chemical studies of the soil, he still urges their 
great importance for investigations of tliis class. 

In conclusion, the author calls attention to the usofiilness of the boxes 
described by him for educational purposes. They offer a very conven- 
ient means for demonstration of experiments, and might be advautiir 
geonsly used by agricultural schools, especially those which have not 
adequate field and garden area. — [W. O. A.] 
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Flat and box experiments at the Dresden Experiment Sta- 
tion for Plant Cultnre. — ^In connection with the i>recediu{; aiticlo a 
dehcription of tlie aiTaufyemcuts made tbi‘ vegetation exp(‘rimeiitH at 
the station l(>i‘ agricultural and hortienlhual plant enltnre in l)resd<'n, 
Saxony, A\ill be of interest as an ilhistralion of the way in which a new 
station in Germany, with thcfniitsof lai'go e\])erienee but only limited 
amounts of money at its disposal, utilizes the teachings of that experi- 
ence to secure the best results. 

Tire station was organized April 1, 1890, at the solicitation and in the 
special intmest of practical farmm and gfmleners, and is just now- 
(autumn, 1891) completing its aiTangeJuents for expeiimeutel Avorb. 
Its annual income for cuiTout expenses, exclusive of land, buildings, 
and outfit, is about $3,000. Its energy is to be devoted to inquiry in 
vegetable production, and as the neighlmiing station at Tliarand, 
which has been under the du'ection of Professor ITobbe for nearly a quar- 
ter of a century, is engaged in more abstract researches in vegeta- 
ble physiology by the methods of the laboratory and the gi*eenhonse, 
the Dresden Station will give itself to investigations on the giwth oJf 
plants in natural soil, thiis imitating more closely the comUtions of 
practical culture. The agricultural division of the station, Avhieh is 
under the charge of Dr. B. Steglich, lu’oposes exi)eiimcnts Avith differ- 
ent crops, on several kinds of soil, for the study of the merits of dif- 
ferent varieties of plants, the effects of fertilizers, and the gains and 
losses of plant food by the soil. It recognizes the A'^aluc of field experi- 
ments, but wisely arranged to have them made in different plae(*s in 
Saxony by intelligent farmers under its dmeotion. The souuwA'hat 
limited area of land at the station is thus left free for expeximents on a 
smaller and more accurate scale, for which puipose it is amide. The 
station isbeingwell equipped Avith buildings, greenboiisea, and labora- 
tories, and the agricnltural diAdsiou has 2 heeiaivs (about 5 aeri's) of 
land devoted to various experiments with plants. Tlie special interest 
for our pre.sent pmposeis in the arrangements for plat and box experi- 
ments. 

It was felt desirable to prosecute certain expeiiments upon the gr«»w 1 h 
of jdants on tlie Muds of soil most c<mimon in Saxony, and to make 
them as accurate as possible. For tliis purpose tin* upper strnhim of 
soil of a ca-tain area of the station land is being removed and replaced 
by soils of the desired kinds. Soils of five tyidcal elasses huAc lu'cn 
chosen for the puipose. They are designated by the tei‘ms,licaA7’elaj<‘y, 
loamy, calcareous, light sandy, and lumious. For these diffenmt soils 
separate lots aa-e proAuded. Each lot is divided into ten long, najiow 
plats, each plat being 25 meteis long and 4 meters A\ide and containing 
10 ares. The plats are separat'd by strips 1 meter wide and around 
the border of the lot is a path of the same width, so that the whole lot 
is 51 meters long and 27 meteiu wide, A\itli the plats running aei'oss it 
flum side to side. The clayey, loamy, and sandy soils ai-e obtained near 
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the station, so that the cost of transportation is small. The others had 
to be brought from a distance. The suiface soil is used in each case. 
In preparing each lot for expeihueiit the original soil and subsoil are 
removed to the depth of 1 meter. At this depth the natural subsoil 
is sandy and pervious, and apparently uniform over the whole experi- 
mental area, so that it seems reasonably certain that the drainage 
and water supply ii*om below will be alike throughout. The si)ace 
thus excavated is then filled with the imported soils. These are very 
thoroughly mixed, shovelful by shovelfiil, so that each lot is uniform in 
physical and chemical characters. Two lots are to be devoted to the 
loam, on account of the prevalence of soils of this class in Saxony and 
its consequent importance for experiments. For the calcareous and 
humous soils, which have to be brought from quite a distance, one half 
a lot or five plats for each are used. To each of the other kinds of soil 
one lot is to be devoted. 

By this means it is hoped to secure uniform conditions of temperature, 
moisture, and chemical and physical character of soil for all the plats 
of each type of soil. 

To protect plants at the time of the ripening of the seeds from the 
depredations of sparrows, which are very numerous in the locality, it is 
proposed to stretch wire netting over the lots. The same arrangement 
is planned for the box experiments to be described beyond. An attempt 
to frighten the birds away by a bird of prey confined by a chain near 
by, did not prove successful. 

Such an arrangement as this is fitted for tests of fertilizers, methods 
of idanting or tillage, or varieties of plants. The first expeiiments hero 
are to be tests of varieties of wheat, which is now a very important 
subject for farming in Saxony. 

But plat experiments, however carefully planned, do not entirely suf- 
fice. Even if the conditions of soil, subsoil, temi)erature, and rainfall 
are uniform there is no way of measuring or controlling the sujqdy of 
moisture. Other imporiant questions, such as the gain and loss of 
plant food with different plants and under differciit. methods of treat- 
ment, can not he accurately studied in this way. To facilitate su<*h 
investigations the station had recourse to box exj)erimeiits. 

In the language of Dr. Steglich, who has sui)plied the data for this 
account of the plaais for experiments at llrcvsden, — 

For tofcts wlaicli require scientific ally exact installation and the control of certain 
conditions of growth, a system of vegetation boxes is piovidod. These are fille<l 
with the soil which is to be experimented with and jdaced in tbo ground in rows. 
Each row represents a series of experimental trials. Tlie soil between and around 
the boxes will bear the same kinds of plants as that within tbem, so as to seonre 
uniform growth. Thus each box represtmts an entirely isolated portion of the whole 
experimental area. * ^ * In the present state of experimental inquiry an 

arrangement of this kind, especially in the light of what has been doneby Wolff and 
Wagner, is really indispensable wherever the purely seientifio results of laboratory 
investigation ai‘e to be applied to piactico, or whm‘ever exact experiments to be 
made. 
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In planning the boxes for experiments, Dr. Steglieh studierl earefnlly 
the plans which had been followed by Wolff, Wagner, Hananauin, and 
others, and endeavored to improve ux)on tln^in. In order to make the 
area and depth of soil sufficu^ut for normal growth of a considerable 
number of plants, it was decided to have the boxes 1 meter long, wide, 
and deep (inside measure). It was essential that they should be very 
strong and durable and not liable to be cracked by Q*ost or disiut<»grated 
by the gases and liquids of the soil and the roots of the plants; and, 
linally, tliey must be water-tight. Ziuc it was feared would hardly 
fulfill these conditions. Iron would rust unless it was covered by some 
enamel, and this was found to be hardly feasible for vessels of the 
desired size. Glazed earthemvai*e would be excellent, but the informa- 
tiou from manufacturers as to the feasibility of making such large 
vessels was such as to discourage the attemjit to get them. A imdimi- 
nary trial w as made w ith earthenware tiles, but tlu^y wewe unsatisfactory 
oil aeeonnt of the number of joints to be filled. Another trial v as made* 
with glass platessetiii cement. Thebo\csst]mseonstnic*t(Mland])Iac'ecl 
in the ground stood the sc‘vere \\intc*r of ISPO-llL very well, and these 
materials w'ere finally selc^ct c*d. The* bo\c*s as made arc* rc*ally of c*c*ment 
lined with glass. The i>]ates of glass 1.3 cm. thick w ewe ])ut togc*t hc*r in 
a cubic*a1 box, vhieh scwves as a mold, and the cemcmt was c*ast around 
theun. Tlie thickness of the eminent is about 8.7 cm., vso that cwmeut and 
glass together make the whole thickness 10 cm. The joints of the glass 
are (‘urefully c*ovcwecl with r(‘cl lead juitty to insure more pc^rfec*! closure*. 
To provide* for outflow of drainage watc*r and its collc*ction for inc*as- 
urem<*nt and analysis, as well as lor inflow of wnter for ujoisteiiing 
the soil fi'om below, an (queuing is madetlirough botli cemcmt and glass 
<k>se to tlic* bottom on one side, whieli may ))e (*allc*d the front of the 
box. Into this opening a glass drainage tube is inserted horizontally. 
Inside, on the bottom of the box, a ])erfc>ratc*cl S(*micii‘c*ular drain tile* is 
laid from the opening to the opi>ositc‘ side. The hov is sunk in tlie 
ground with its bottom ivsting upon a foundation of c*on<*rc‘te 2fi <*m. 
thick, ami its toj) levc*! with the* surface* of the sniTounding soil, in 
filling the hoM*s a la>er of graved is laid upon the* liotfcom, and on lids 
is plac*ecl a layc*v of sand w hieh rc*ac*lu*s to a hc*ight of 20 or 2r» cm. On 
the sand, widcdi s<*rvcs as a']K*r\ ions subsoil, rests the* vsoil which r<*a<*hc*s 
to the top of the box. The* vSoil sc*lectc*(l for the c‘xi)c*riment is carc*fnlly 
sifted aud thoroughly mixc*d so that the portions in the* diflbremt boxc*s 
slmll be as similar in eharac*ter as possible. 

Twenty boxes are jdaced in four eciuiil rows, with passages hetwecui 
the first and second, and the third and fourth rows. Thc*se jiassages 
are sunk in tlie gTound to a depth of 1.8 to 1.9 metc*rs. Th<*y arc* 1.5 
meters wide and are faced on the sides and ends by a bric*k wall. ISacih 
of the two passages has a fall of 10 cm., allowing water to flow to the 
lower end, where itnins through aperturexs in the wall into abed of giwel 
outside especially provided to receive it. The two nassafifos onen into 
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a third of like depth and 1 meter wide, into which a stairway descends 
from the level of the gimmd outside. The passages are closed at the 
top by tarred idauks which are covered by a layer of sand. The boxes 
of each row ai'e separated from the passage wall and fiam each other 
by spaces 0.6 meter wide. The rows of boxes between the two 
passages are separated by a space 1.2 meter's wide. These spaces are 
filed with soil. Thus each box is surrounded on all four sides by earth. 
The glass drainage tube which comes fr*om the bottom of the fi'ont side 
of the box is covered with an iron tube and projects through the outer 
soil and the brick wall of the passage into the passage itself. Her'e it 
is joined by well-devised rubber and brass connections to a pei’pendicu- 
lar glass tube, which may be called a supply tube, and through which 
water cau be poru'ed for watering the soil fr'om the bottom. A small 
glass tube, projecting upward into this supply tube fi'om the bottom, 
serves to I'emove the drainage water. It can be raised or lowered at w'ill, 
so as to have the upper end at the level at which the water table in the 
box is to be maintained. If by reason of heavy rain the water of the 
soil in the box is increased so that the water table would rise above 
this level, the excess I'uns off as drainage water. If on the other hand 
the soil gets dry and the level of the water table is lowered, it is easily 
raised by either pouring water on the suiitice of the soilor byintrwluc- 
ing it through the supply tube. The height of the water table can be 
seen at any time in the supply tube, which ser'ves as a gauge. 

The boxes with the passsiges and stairway ai'e surrounded by a stri]) 
of lauTi and inclosed by a wire fence, the whole iuclosure being some 
18 meters long and 14 meters wide. 

The cost of each <»f the boxes was, for glass $16, setting in cement 
and transport to the station .$13.25, drainage and supply tubes and 
setting $2.60, drain tiles $1, total $31.75; or for the 20 Iroxes, $03.>. 
To this must be added the cost of diggirrg, setting the boxes, masonry, 
inclosing, etc. — about $230. Other expenses will in'ohahly bring the 
whole cost to not far from $1,(MM) for the eorupleted plant tor box ex])er‘- 
imeuts. 

Close at hand are appliances for meteoiological obmu'vations, includ- 
ing rain gauge, barometer, psychnmieters, and air and soil th(‘i‘mome- 
ters. The soil thermometers are placed on the surface of the s{>il and at 
depths of 0.02, 0.0.5, 0.15, 0.25, 0.50, and 1 meter. The underground 
thermometers are inserted horizontally into the soil through a wall of a 
passage 1.5 meters deep, specially sunk into the ground for the purimse. 
The bulbs reach in to a horizontal depth of 0.5 meter, except in the case 
of the two lowest, which extend to latoal depths of 0.75 and 1 2i6 meters, 
respectively. The scales reach outside, so that the tiidaily re>idi ngs cau 
be made with the greatest convenience. 

The station at Tharand, with which the one at Dresden is closely 
affiliated, is engaged in the study of the action of baetei'ia in the 
assimilation of the ^nitrogen of the air by plants. In the division of 
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labor between tbo two, the Dresden station has more to do with the 
ai)i)li<*atioii of tbe results of abstract inquiry. A(*cordingly for sojne 
time to come the box experiments are to be devoted to the study of tlie 
aetMinmlation of nitro^vu in soil in which le^’uminous phints (in this 
ease lupines) ar<‘ ^rown. The [uirimse is to jnak<‘ an a<*<‘nrate i)racti- 
<*al test of the t(*aehings of late exixnbnental iiKiiiiry re^^ardin^? tho 
aiMiuisitiou of atiuospherio uitrojGjon hy tho aid of baeteria. Two kinds 
of soil are to be used, one sandy, the other a loam, eaeh in ten boxes. 
As tbe ])urpose is to investigate as thoroughly as may be tbe changes 
in nitrogiui content of the soil in the i)resenee of the plants, it is desira- 
ble to use vsoil ill which no plants have grown. Accordingly in taking 
the samples for experinient the surface soil is removed as far down as 
the roots of the idaiits uiioii it extend and the soil below is used. 
For trials with each soiltworowsof boxes, with five in each row', will be 
uscil- One row will be treated with extra<*t from a soil in which lupines 
have grown, while the other will lie left without this treatment, in oi-der 
to observe the efiects of inoculation, whi<*h has been Jalcdy obMi \ cd to 
produce such remarkable etfeets upon the grow tli of lcgum<‘s ami the 
atMpiisition of nitrogmi. Analyses of the soil will be mad<‘ at the out- 
set and from time to time during the progress of the rcs(‘arch, and the 
amounts of water supplied and removed, the composition of the drain- 
age water, and the amounts and composition of th<‘ pro(Iu<*e will be 
detemined. Tbe dixta thus obtained, together with th(‘ metcor<>logi<*al 
and other obseivations made iix eoiiiie(*tion with the e\])erim(*nts, w ill 
give the desired statistics of the gain and loss of nilrogen. If the 
investigation meets with the success which is hoptMl for, il will throw 
light upon one of the most important problems in agricultural S(*ieuc(‘. — 
[W. O. A,] 

Conceming the fermentation of tobacco, E. Suchsland ( />Vr. d. 

<lent hot Ges,j 9 — ^This is a pndiminary report of 

investigations made by the author under the pm’sonal dir<s*tion of 
Professor Zopt The author explains that a very important i>ar< in tho 
curing of tobaeco is its fernumtation, which oc<*urs (luiing.llus pro<*css 
know'u as bulking. The cured tobacco is ])ackt‘d (doscly log<»tlicr in 
large piles, and after a longer or shorter tiims dcpmidiug upon tho 
amount of moisture tin* tobacco con tains, the mass iK*ats, the tobacco is 
said to “ sweat,’^ and the aromatic and other compounds which (*on- 
tribnte to the taste and odor of the leaf and give it tom*, are formed. 
It w’as to study these changes and to discover if ])ossible the organisms 
believed to be the cause of the fermeutatiou that the author made the 
iuve^tigations here reported. The results of his work, whi<*h are only 
given in brief, he believes to be of cousidorable i)racti(*al interest. 
Tobacco from Havana, St. Domingo, Kentucky, Brazil, Turkey, Greece, 
Eussia, Alsace-Lorraine, and other ]>ai*ts ol* Europe was stiidi<Kl, andia 
aU eases large quantities of bacteria wwe found on the fenmuiting 
material, although tho number of forms small-— usually only two or 



355 


three on each sort of tobacco. Wheu pure ctiltnres of the bacteria 
pecnliar to any f-ingle sort of tobacco -were used for inoculating tobacco 
of auollier soi-t, they induced the same taste and aroma as they had in 
the tobacco from 'which they were derived. Positive results -wero 
secured in every stich trial. 

The author therefore believes that the process of fmnentation is 
one of much gi-eater importance in improving the qbality of tobacco 
than has previously been conceded. Up to the present time the improve- 
ment of the quality has been sought particularly in the improvement 
of the method of culture, and in the introduction of the choicest varie- 
ties; but this has been only partially succesaftd since the forms of bac- 
teria inducing the most advantageous fermentation, were not imported 
uith the seed. His resrrlts all go to show that tobacco of poorer qual- 
ity may be very greatly improved in quality by inoculating witlr forms 
of bacter’ia common to the choicer sorts; and he claims that he has 
repeatedly so changed the quality of domestic tobacco by regulating 
the fermentation that competent judges were unable to recognize it. 
Further commrurications are promised as to the forms of bacteria. 

llegardiug the products which the separate forms of bacteria build, 
definite conchrsiona are not yet reached; but the author is inclined to 
believe that among other things a change of nicotine to nicotine-camphor 
takes place during the fermentation. 

At what degree of acidity does cows’ milk curdle on heating? 
W. T. Thomer ((hem. Ztg., iS (1891), p. 1108). — ^The method employed 
for determining the acidity of milk was as follows: Ten c. c. of the 
milk t(» be tested were diluted with 20 c. c. of water, a few drops of 
phenolphthalein added, and the solution titrated with deci-uoimal 
IJotash solution. The number of tenths of a c. c. of alkali requin'd tlir 
neutriilizatiou was taken as the degree of iU'idity of the milk, each 
tenthofae. c. representing one (empirical) degree. As indicated by 
this inetho<l, the degree of acidity of the market milk of tlic <*ity ot 
Osnaburg was tound to range as follows: At time of ]mrvhase (8 to 4 
hours atter nrilking) 120-l(>o, 0 hours later, 140-25'’, 24 hours later 
17O-t50o, and 48 hours after this . 30 o_jooo, Th^ „i„„, rapup.; fPe miifc 
was cooled after the milking and the cooler it was kept, the more slowly 
did the acidity develop, and the reverse (except wheiv kept at a tein- 
XMuatiuv above blood heat). In these tests sunlight and darkness s<*(>med 
to have very little efCeet on the raindity of souring. 

To detennine the degree of aeidity at which milk would be coagu- 
lated by boating to boiling, the author made a large number of tests of 
milk kept from 2J to 28 hour's in a cellar iu the sunlight and in the 
dark. Tlie results all pointed to 2.3o as the lowest degree of aeidity at 
which milk wouM cardie on heating. Assuming 20'’ to be the limit of 
acidity allowed, he suggests that milk could be rapidly and simply 
tested by adding 2 c. c. of deci-nonnarl alkali, and a lew drops of phenoi- 
phthalein to 10 u. c. of well-mixed milk diluted to 30 c. c. with water. 
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If a red color is produced, even thougli a weak one, the milk will not 
curdle on boiUug. 

Canadian espeximental fanns, Annual Report, 1890 (pp. 314) 

{Report of Dtreotor, W. ijidinders, pp. 6-63).— A summary is given of 
the reimrt of experiments in early and late seeding of barley, oats, and 
spring wheat, recorded in linlletiu NoT 8 of the Central Experimental 
Eami (see Experiment Station liecord, vol. ir, p. 620). Tlie distribu- 
tion of seed of oats, barley, wheat, peas, and com in 1890 is described, 
and reports from persons who experimented with the seeds are sum- 
marized. The total number of samples distributed was 12,363 to 6,890 
axjplicants. Notes and tabulated data are given for tests of 16 varie- 
ties of oats on small plats and 25 on large field plats; of 11 two-rowed 
and 6 six-rowtnl varieties of barley on small and large X)lat8; 16 varieties 
of spring wheat on small plats, 5 on large plats, and 9 planted in rows 
2§ feet apart; 9 varieties of winter wheat; 4 of winter lye; 1 of spring 
rye; 6 of peas; 17 of turnips in one series and 22 in another; 21 of 
mangel-w’urzels; 14 of sugar beets; 26 of carrots in one scries and 24 
in another; and 94 of xmtatoes. Tw'elve hundred and forty-tive sam- 
ples of seed of grain, grasses, clover, vegetables, etc., rvere tested at 
the Central Experimental Farm in 1889 and 1890. The results, as stated 
in a table, show a wide variation in the h.verage vitality of difttwnt 
kinds of seed. There is an account of the results of the growth of two- 
rowed barley from seed imjmrted by the Government of Canada, taken 
from Bnlletin No. 9 of the Central Experimental Farm (see E\x«‘iiment 
Station Becoixl, vol. ir, p. 520). Information regar'ding experimental 
work in forestry on the western plains of Canada is given in a ])aper 
by the Director, which wis read at the meeting of the American For- 
estry Association at (^iiebci*, in September, 1890. Ac<*onnts are given 
of visits made by tin* Director to the diilerent branch (‘xixnimcntal 
famis of I’anada, and a (inancial slatcmciit for the several farms for 
the liscal year ending June 30, 1890. The inunher of Idlers rcceivc<l 
aiming 1889 was 0,804; during 1890, 19,800; uunihcr of hiilldins and 
reports .sent out during 1889, 41,684; dnving 18SH1, 218,129. The mail- 
ing list of the Central Experinumtal Farm is 20,000, in ad<lition to a 
siKH-ial ihiiry list of 4,000. 

Report of Agriewlfuriat, J. IF, Roberfmi (pp. 64-08, ligs. 61). — This 
includes an ilhrstrated dcsenption of the exi)eriiueutal dairy huihliugand 
the piggery er*ected at tire C(‘utral Exircrimeutal Farm. Accounts arc 
given of the swine and cattle of dillei'ent breeds kept at- the j’arin, with 
details regarding the rations fed to them. 

Report of Eorticalticrist, J. Craig (pj). 09-102). — ^Tinder the head of 
orchard ftxdts, notes are given on varieties of a]>pleH, x»ears, idtiius, 
cherries, and axme-ots grown at the Central Experimental Farm, with 
special references to Russian varieties of a|)ples and ixsttrs; and also 
notes on varieties of gr‘ai)es, 8ti’awherri(>s, rasphenies, hhuskben'ies, 
ounants, audgoosebenies; and on 22 varieties of cabbages, 7 of celery. 
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12 of sweet corn, 10 of lettuce, 14 of peas, 13 of radishes, and 7 of 
tonuitoes. An account is given of the distribution of different varieties 
of seedling forest trees and also ‘of tree seeds. Experiments with 
fungicides tor apple scab (Fusicladiim dendriticiim) are briefly recorded, 
and tabulated data are given for an exi)eriment with fungicides on 
apple leav(*s, with a view to ascertaining (1) the greatest strength in 
which the dilVeriMit fungicides can be apidied without injury to the 
leaves; (2) the effect on leaves of the copper solutions with or without 
annnonia; and (3) the effect on the leaves of a fungicide combined with 
ihuis given. The Wealtliy variety was used in this experiment. Cop- 
per suli)hate, used in the proportion of 8 oim<*es to 22 gallons of water 
with or without ammonia or Paias green, caused iniicii injury to the 
leaves, while coi)i>er carbonate, JJ or 3 ounces to 22 gallons of water, 
caused little injury. 

TiVjiort e/ c'hmist, F. T, Shuft (jip. 103-153). — ^This re])ort iindndes 
popular disiaissions ol* the jdiysiciil propeiiies and chemi(*al coinj[)ositiou 
of soils, the value of mud, miu*k, peat, marl, gypsum, wool vaste, gas 
lime, and lainlfs quarters [Chenojwdhon (tWum) for fertilizing purjmses, 
and analyses of the same; analyses of foods and feeding stuffs, milk, 
apjde tree leaves, well water, and foundation eonib; a study of the 
effe(*ts ot solutions of copper sulphate, irou sulphate, and agricul- 
tural blucstone’^ on the vitality of seed wheat; and an article on siam- 
taneoiis combustion. 

Fodden (pp. 110-133). — popular dis<*ussiou is given on the constit- 
uents of feeding stufl‘s, coefficients of digestibility, and nutantive ratio 
of food ingredients; a deserii>tioii of dillerent feeding stuffs; analyses 
of linse(‘d meal, cotton-seed meal, germ meal, Golden Tankard mangel- 
wurzel, lamb’s-quarters, silage, and of corn, redtop, Jiine’grass, timothy, 
and tall les<*ue at different stages of gi*owth; the i)ercetttag’e of dry mat- 
ter and of standi in 80 varieties oi* potatoes as calculated from the speeilic 
gravity by tlie use of lioldeffeiss'’s tables; and analyses of 64 saiiqiles 
of sugar b(*ets raised in different localities in Canada. The tests of the 
samples of sugar bei^ts sliow that 60 per cent contain over 12 per cent 
of sugar, and 38 per cent ov(*r 13 per cent of sugar. 

The a\ciju><‘s as they stdiiU iiuliciito a very lair fa<‘t<>v,\ and, all things being 
oonBi<len*d, eoiuparo w<‘ll and ta><)ral>ly with those of other eonntries in winch hcct 
sugar is numufjudurod. Sufticient work ha^ been done to indicate that both as 
regards-^ ield per aero and liohness in sugar, with a moic curelul cultivation, sugar 
b«*etH may ht* raised in niau.\ parN of Ontario fully oiiual to thobc of EuTOpe and the 
United States, 

K(*imu‘ks are also made on tlie cnltiu-e of tlie sugar beet and on the 
value of the diffusion chips for feeding purposes. 

MUh (pp. 1.3.^140). — ^Analyses are given of 93 samples of milk of 
Jersey, Holstein, Ayrshire, Aberdeen, Angus, and Bhortbom cotts 
during short periods, together Trith tiie rixtiona fed. 

Omposition of apple tree leaves (pp. 141-146). — ^This is from an article 
on this sahject lead by the author at the Uuminion Fruit Growers’ 
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eonvention at Ottawa in Febinaiy, 1890. The composition is given ot 
the leaves oi‘ Duchess of Oldenburg, Tetofsky, Wealthy, Faiueu.se, and 
Northern Hpy apple kees, eollocted May 25 and Beph'niber 20, and 
from these analyses is cale-ulated tho amount of nitrogen, phosjdmrio 
acid, and potash contained in 1,000 pounds of fr<‘sli leaves from each 
variety. The averages of the 5 varieties at each gathering are given 
in the Mlowing table: 


Analyses of apple tree Uaves. 
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JBffeet of Holniionf^ ofoo^yper sulphate^ iron sulphate^ and aifricidtural 
Milestone on the rltaUty of seed wheat (pi>. 140-148). — In tins tewt Rod 
Fife wlieat, ooutaliiing' 97.5 per cent of seed capable of germinating, was 
used. The agTicidtural blnestone was found to (*ouRist of (>9,8 per oout 
sulldiate of iron and 30.7 per cent sulphate of oop]}er. The solutions 
were prepared by dissolving 1 ijouiid of the material in 8 gallons ot* 
water. In* the lirst exi)eriineut seed was vsoaked in each of tln^se solu- 
tions during 30 hours, and at the end of that time was sown in earth 
in the conservatory to determine its i)ei‘eentage of vitality ; in tlie ]att(*r 
experiment the wheat was merely si>rinkled with the diOereut solutions, 
allowed to dry, and sown at oiic<‘. The results lead tho author to <*ou- 
elude that — 

(1) A Rolntion of siilpliato of coppor of tlio HtrouftlU of 1 ixmml to Sgalloim of 
water hus the effoot of destroying a nuiiibor of wheat germs, ami that even ^^he^ 
the suiphato of eopper is pr<*seut only to one third of this amount (as it is in tho 
agricultural hlnestoue) the injurituis aetioii is still strongly inarlaul, 

(2) A solution of sulphate of iron of the same »tr(‘ngth has eventually hut little 
destroyiug aetiou on tho wheat seed, though at first the plants from se<‘d so li‘<‘ai(Ml 
have their growth sonio>\hat rotariled. 

(3) Ine length of time that the anlplmic of copper is in eontaet with llui semi 
determines, to a largo extent, the amount of damage done to the vitality of tho 
germ. If sprinkling he sufllcieut to destiH>ythe smut spores I lie grain should not he 
left in eontaet with the solution longer than necessary, hut <lrie<l and sown at omai. 

The results of tests mmle to determine tbe value of solutions of sul- 
phate of iron, sulphate of eoijper, and agricultural bhu'stone used 
in tho strengtli given above for preventing smut in wheat “ seem to 
indicate that none of the solutions tried are efficacious in preventing 
tho development of loose smut.’’ Exx)eriments on this subject are to be 
continued. 
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Fonn^ation comb (pp. 150, 151). — ^Ai»aly«os aiv^iv<‘n of throe NainplcK 
of foundation coiuh scut to the station to be tested as to purity. In 
addition to the analyses, directions are given for detecting adult<*rations 
of honey<*oinb. 

Fq)(>yf of JEntomologist andBotanlst^ J, Fletcher (pp. J54~20<>, plates 0, 
figs. 7), — ^The entomological portion of 11i<^ re])ort <*oiitaius original and 
coini)iled notes on the American frit &y(Os€hii8 cabbage 

maggot {Anthomi/ia hras8icce)j diamond-back moth {Flutella eravlje- 
rariim)^ Mediten’aneaii flour moth kUhmella)^ pea woe\ il (/>/■«- 

chiiH j)isi)^ strawberry weevil (Anfhonomns and A"‘an<*ouvcr 

Island oaklooper {IIUo])ia somnlana). The dMerences intiu^ (*flc(*ts ot 
the attacks of the Mt fly, Hessian fly (Cecidomyia (lesfnicior), and 
wheat stem maggot {Meromyza amerkana) are stated and the s(‘veral 
stages of these inse(*ts are differentiated. Siiecesstiil eAp(ninients were 
made with white hellebore as an inse(*ticide tor the <*abbage maggot. 
A solution of 2 ounces of hellebore and 3 gallons of water was applied 
with a syringe around the roots of cabbage plants from which the sur- 
fia.ee soil had been removed by hand. Kerosene emulsion proved the 
most satisfactory remedy for the cabbage plutella. The treatment of 
tlie seed of peas with bisulphide of carbon is generally ad<>i>ted by 
Canadian seedsmen. For the strawberry weevil it is suggested to try 
covering the beds after the formation of the flower buds with news- 
papers or strips of cloth held down at the edges with earth. Thes<i 
should be put on at the first ai)pearance of the beetles and ke])t on 
until the flowers have expanded. The Vancouver Lsland oak loopors, 
which defoliate oaks in the vicinity of Victoria, appear in the larval 
stage about the middle of August, pupate near the end of that month, 
and begin to emerge as moths by September 20. In 1800 they appeared 
in very large numbers. The insect passes the winter in the egg state. 
The eggs may be destroyed by sxmaying the tranks of tlie trees in c^arly 
spring with kerosene emulsion. The larvm may be kilh'd with tlu^ 
arseiiites. Ichneumon ce^tiis, Pimpla si)., and a Tachina fly were 
observed as parasites on the oak looper. 

Under the head of botany are given brief notes on 72 spe(*ies of 
grasses ■which are being tested at the Central Ex]>erinKmtal Farm, and 
lists of a number of species of native and foreign ga^asses witli which 
some experimeutiil work is being done. The nine plates which illus- 
ti*ate this portion of the report are taken fl:om the publications of this 
Department. 

Report of Poultry Manager^ A. G, Gilbert (pja. 207-220).— Accounts 
are given of the methods followed in the management of various breeds 
of hens at the Oenteil Experimental Farm. An experiment in setting 
hens on nests placed on dry boards and on the damp earthen floor 
of a cellar showed no great difference in the results as regards the 
number of chickens hatched. Experiments in keeping fertilized and 
unfertilized eggs at temperatures vaa^^ing from 40 to 84^ F. indicated 
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that epTjjs of citliPi’ kind would prcsorve a good (*ondi<.ion and flavor for 
ROVOKil vsookH, even at the highest toinporatuvo trie<l. During two 
winters th<“ effects liavo been observed of feeding wami mixtures of 
ground nu'al of vaa'ious kinds, with or Avithout the addition of ground 
n>eat and rod pepimr, to stimulate laying. The results indieaU> that — 

(1) Tho fatmiiilating ottA fattoiiiug foods wliirli goto oggs in tho Himiiisli ianiily, 
MK'k ns l^ghonis^ Miuorcas, aind Andiilnsinns, niulce tho Asintirs, viss, Itiiiliiiuis, 
C'ocliiiis, and Langstons, so fat as to lay sott-sliell I'ggs or not (o lay any at all. 

(3) I’lymoutli Bocks and Wyaiulottfs (broods of Amorieuii origin, and not t(» lio 
properly elassod with oither of tho foregoing) aro to ho troatod as Asiatics in tho 
matter of food. 

(8) It is 1>est when possihlo to keep tho pnllets of Into hiiteh away from llie 
two-j ear-old hens, for tho reason that tho latter aro at their host for ogg piodiietion, 
and the Ihttoning food that is suitahle for pullets is likely to umko tho hens too I'.it 
to lay. Tlio importance of having imllots hatched as early as possihlo will thus bo 
apimreiit. 

The author recommends that young chickens should bo fed bread 
soaked in luDk and squeezed dry. At first this should bo given every 
hour, but the number of daily rations should he <Ie(‘reaso<l as the chick- 
ens grow older, and after 2 we(‘ks wJieat may bo fed, spiiringly at 
first. 

Jtt’iHui of tlie ftiipvnntendcHf of fJ.rjH'rimeHia! Farm for the Maritime 
Prorincen, ir. M. Blair (pp. li'lO-lioS). — Tabulated data aro given for 
tests of 21 varieties of wheat, 17 of oats, 13 of barley, 30 of <*orn, and 00 
of iMrtat*H*s. 

Keport of Superintendent of Ejepcrimental Farm for Manitoba, S. ^1. 
Bedford (pp. 239-269). — ^Tabulated data are given for tests of 32 varie- 
ties of wheat sown on upland prairie and .’{3 sown in a valley, 20 ol oats 
on the upland and in a valley, 11 of barley on the upland and 1 1 in tlie 
valley, 7 of peas, 16 of tirniiiis, of ean-ots, 8.3 of potiitoi's, 32 of fodder 
corn, and 4 of millet. There are also brief accounts of experinumts in 
sowing wlieat ami barley at difl'm-cut dat<*s, and wlieat, barley, and oats 
at different distiiiiees and in drills and bi-oadeast. Tahuhiled notes are 
given for the varieties of apides, erah apjih's, chenies, p(*ars, |)liims, 
gooselwrries, enrnuits, and the speeitwof forest trees and shrubs plant (hI 
at the farm. Experiments are being made in the keeping of bees. 

Ueport of Superintendent of MxiU’rimenfai Farm for the Notihirent 
Territories, .1. Jfueiruy (pp,270-2t)2). — ^Tabulated data are given for t(‘sis 
of 18 varieties of wlieat, 32 of barley, 16 of oats, f> of [msis, and 2.‘> of 
fodder corn. Thei'c are also notes <iii e.xperinients with forage plants, 
grasses, tlax, buckwheat, beans, turnips, maugel-wnrzels, carrots, sugar 
beets, potatoes, and a number of otlier A-egetables; with ajiples, crab 
apples, jiears, plums, cherries, currants, raspberries, goo8v*b(*iTies, ami 
stj“aw'lmTies; and with Ibi-est trees and shmbs. Jlrief statements aro 
made regarding the pedigi'oes of the cattle in the station herd. Exi>er- 
imeuts with poultry and witir bees aro in progress. 
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Report of Superintendent of ExperimentaJ Farm for Brilish Cobimlm^ 
T. A. Sharpe (pp. 293-300). — ^This iueludos lists of vjirieties of ai)plos 5 
peaches, pears, quinces, apricots, nectarines, jiliiuis, clierries, fi|»s, 
oranges, grapes, blackberries, currants, gooseberries, and sh‘a\^b(^rries 
under experiment; tabulated data for tests of 12 \arieties of 'vn inter 
wheat, 14 of spring wheat, 2 of winter rye, 10 oi‘ l)arley, 13 of oats, 29 
of corn, 20 of beans, and 31 of ]>otatoes; and lists of the spe(*i(\s of for- 
est trees, shrubs, and vines planted at the farm. The number of eggs 
laid by each of several breeds of hens dui*ing 1800 is given in a table. 



EXPERIMENT STATION NOTES. 


Arzzoxa STAiiosr.— V. E. Stolbrund, C. E., lias been apvoiiited iuet<*orolo^*ist and 
irriijation engineer, and E. L. Benton hortioultuiist. 

Colorado Colli:(.e and Station.— W. J. Quick, B. S., formerly agiicultuiist of 
tlie station, has been appointed director. 

Kr.w York State Station, — ^S. A. Boach, B, S. A., has entered uiioii his duties as 
hurt ieiiltiirist to the station. 

OKL.UIOMA Staiion.— A. C. MagTudeT, formerly of the West Virginia Station, has 
been elected agiieulturist and horticulturist. The station farm has been jsnrv\»j ed 
and the rtectiou of Imildinga will be begun without delay. 

pENNhYLVANiA STATION. — ^The bam on the college farm was completely destioyed 
by tile November 4, 

Vermont College and Station.— The facilities for instruction in agriculture 
and the mechanic arts have been increased. A new building has been erected for 
the mechanical and engineering departments, and thoroughly equipped with appu- 
ratu’» for instruction in mechanical, electrical, civil, and sanitary engineering. A 
daily school, oi>cning December 1, will be held for 4 weeks, 

TJm* station htib purchased a new farm near its laboratory building, and has erected 
a dw elling house, bam, creamery, and greenhouse. The station is now well oquiiKnl 
for experiments in botany and dairying. Purchases of registered stock of the J ersey, 
Aj rshire, and Holstein breeds have been made. 

Washin^tTOK Station,— It is expected that the working staff of thisslution will 
be organized so as to commence experimental work during the coming season. 

Braeil. — ^The report for 1890 oi the station at Campinas, of which A. B. XJ. Ca\ al- 
cauti is director, has been received. It includes analyses of soils fioni the State of 
Sao Paulo, analyses of coffee and an article on the culture of coffee in Brazil, by 
F. W. Dafert, Ph. D., notes on alfalfa and other forage plants, wdth analyses of 
nieteoric water, and record of meteorological observations. 

Halle, Germany, — Tenuehfi’-Siation fiir yeynaiodenvertilyung desires to be put on 
tbe mailing list of tho stations, and especiiilly to receive all publications on ento- 
mology and mycology. Its annual report will bo sent in exchange. Address Dr. M. 
Hollrung, Wurchererstrasse 1, Halle, Germany. 

World’s Columbian Exposition. — ^A committee appointed to prepare rules to 
go\em the conduct of a test of dairy breeds of cattle, in connection with the Colum- 
bian Dairy School, has submitted its report. Two tests of breeds are provided-for. 
One of these is to continue 4 months, ‘*1 month of which shall >>e devoted to clicest^ 
making, and shall he carried on in connection with the Columbian Dairy School; 
the other shall be for 7 days, 30 days, and 60 days, and be under the charge of the 
same committee as the 4 months’ test, but the milk maybe bandied by the brced<‘is.'^ 
In the 4 months^ test two classes of awards are to be made, (1) for the best dairy 
cows, considering all commercial products and the value of increase of flesh; (ti) 
for cows, herds, and breeds on the basis of the amount of butter or cheese made 
during the % mouths.'’ It is recommended that the testing coiiimitlee c<nisist oi the 
Huperintemleut of the dairy department as ehaiiman, one member appointed h;y the 
World’s Uolumhian Exposition, one by the Columbian Daily Assoeiat ion, lour by 
the Association of American Agricultural Colleges and Experiment Stations, and a 
representative for each of the biecds competing. 
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